
United States Air Force 

Environmental Restoration Program 

^ i i ' ^ / ^s ROD 

Final 
Record of Decision 

On-Base Priority One Operable Units 

Fairchild Air Force Base 

June 1993 

AR 1 - 0 
USEPA S 

1042366 



DECLARATION OF THE RECORD OF DECISION 

SITE NAMES AND LOCATIONS 

On-Base Priority 1 Operable Units: Old Base Landfill LF-01 (SW-1); Building 1034 French Drain System SD-
05 (IS-1); Fiightline Operable Unit Site (OU-I) PS-2; Flightline Operable Unit Site (OU-1) SS-18 (PS-6); 
Flightline Operable Unit Site (OU-1) SS-27 (PS-8); Wastewater Lagoons WP-03 (WW-1); Fire Training Area 
FT-04 (FT-1) 

Fairchild Air Force Base 

Spokane County, Washington 

STATEMENT OF BASIS AND PURPOSE 

This decision document presents the selected remedial actions for the Priority 1 (Pi) Operable Units, 
Fairchild Air Force Base (AFB), Spokane County, Washington, which were chosen in accordance with the 
Comprehensive Environmental Response, Compensation, and Liability Act of 1980. as amended by the 
Superfund Amendments and Reauthorization Act of 1986, and to the extent practicable, the National Oil and 
Hazardous Substances Pollution Contingency Plan. This decision is based on the Administrative Record 
for this site. 

The lead agency for this decision is the U.S. Air Force. The U.S. Environmental Protection Agency (EPA) 
approves of this decision and, along with the State of Washington, Department of Ecology (Ecology), has 
participated in the scoping of the site investigations and in the evaluation of the remedial investigation data 
and the development of remedial alternatives. The State of Washington concurs with the selected remedies. 

ASSESSMENT OF THE SITES 

Actual or threatened releases of hazardous substances from the on-Base PI sites, if not addressed by 
implementing the response actions selected in this Record of Decision (ROD), may present an imminent and 
substantial endangerment to public health, welfare, or the environment. 

DESCRIPTION OF THE SELECTED REMEDIES 

This ROD addresses soil and groundwater contamination at five PI operable units. This is the second of 
three RODs planned for Fairchild Air Force Base. The first ROD, signed in February 1993, addressed 
contamination at the Craig Road Landfill operable unit. The third ROD will address the Priority Two (P2) 
operable units. 

The major components of the selected remedies for the five P1 operable units are highlighted below. 
Further explanations regarding the remedial alternatives and selected alternatives are located in sections VIII 
and X, respectively, of the ROD Decision Summary. 



Old Base Undfill (SW-1) 

The goals of the remedial action at SW-1 are to restore the groundwater to drinking water quality within a 
reasonable timeframe, and to prevent exposure to landfill materials. The selected remedy combines the soil 
alternative of Institutional controls (Altemative 2) with the groundwater altemative of Institutional controls and 
Point-of-Use Treatment/Alternate water supply (Altemative 2). This remedy consists of the following 
elements: 

Maintaining institutional controls restricting access to the site. 

Maintaining institutional controls, in the form of restrictions against on-base usage of TCE-
contaniinated groundwater associated with the site, until cleanup levels are achieved. 

Monitoring groundwater at the site to identify a trend in contaminant concentrations, estimating a 
timeframe for restoration by natural dispersion, dilution, and degradation, evaluating the acceptability 
of the estimated timeframe, and implementing a compliance monitoring program to estimate 

- attainment of cleanup levels. 

Monitoring off-site water supply wells in the vicinity of the site and providing point-of-use treatment 
and/or altemate water supply, if necessary. 

The estimated costs associated with this remedy are: 

Capital Cost: $0 
O&M Costs: $40,000 
Present Net Worth: $615,000 

Building 1034 French Drain System (IS-1> 

The USAF has determined that no further remedial action is necessary at the lS-1 site to ensure protection 
of human health and the environment. This decision is based on the results of the human health risk 
assessment, which determined that conditions at the site pose no unacceptable risks to human health or 
the environment. With the completion of the removal action at IS-1 in December 1992. all conduits, including 
surface water drainage into the manholes, and potential sources of groundwater contamination have been 
eliminated at the IS-1 site. The TCE groundwater contamination detected upgradient of this site is believed 
to be associated with site PS-10. a P2 operable unit, and will be addressed under the RI/FS for the P2 sites. 

Flightline Site (OU-1) PS-2 

The goal of the remedial action at PS-2 is to restore the groundwater to drinking water quality within a 
reasonable timeframe. The selected remedy combines the soil altemative of No Action (Altemative 1) with 
the groundwater altemative of Free Product Removal with Institutional Controls (Alternative 5). This remedy 
consists of the following elements: 

Remediation of the floating product through passive collection and treatment, and recycling of 
recovered product at an offsite facility. 



Maintaining institutional controls, in the form of restrictions against on-base usage of benzene- and 
TPH-contaminated groundwater associated with the site, until cleanup levels are achieved. 

Monitoring groundwater at the site to identify a trend in contaminant concentrations, estimate a 
timeframe for restoration by natural dispersion, dilution, and degradation, evaluating the acceptability 
of the estimated timeframe, and implementing a compliance monitoring program to estimate 
attainment of cleanup levels. 

The estimated costs associated with this remedy are: 

Capital Cost: $195,000 
O&M Costs: $85,000 
Present Net Worth: $447,000 

Flightline site (OU-1) PS-6 

The USAF has determined that no further remedial action is necessary at the PS-6 site to ensure protection 
of human health and the environment. This decision is based on the results of the human health risk 
assessment, which determined that conditions at the site pose no unacceptable risks to human health or 
the environment. The TCE groundwater contamination detected upgradient of this site is not believed to 
be associated with this site and will be addressed undei- the RI/FS for the P2 sites. 

Flightline site (OU-1) PS-8 

The goal of the remedial action at PS-8 is to restore the groundwater to drinking water quality within a 
reasonable timeframe. The selected remedy combines the soil alternative of No Action (Alternative 1) with 
the groundwater alternative of Institutional Controls (Alternative 2). This remedy consists of the following 
elements: 

Maintaining institutional controls, in the form of restrictions against on-base usage of benzene-
contaminated groundwater associated with the site, until cleanup levels are achieved. 

Monitoring groundwater at the site to identify a trend in contaminant concentrations, estimating a 
timeframe for restoration by natural dispersion, dilution, and degradation, evaluating the acceptability 
of the estimated timeframe, and implementing a compliance monitoring program to estimate 
attainment of cleanup levels. 

The estimated costs associated with this remedy are: 

Capital Cost: $0 
O&M Costs: $31,000 
Present Net Worth: $477,000 



Fire Training Area (FT'I) 

The goals of the remedial action at FT-1 are to remediate soils to levds that are protective of groundwater, 
and to restore gnaundwater to drinking water quality. The seleaed remedy combines the soil altemative of 
In-sttu Bioventing (Attemative 4) with the groundwater altemative of In-situ Air Sparging with Institutionai 
Controls (Alternative 4). This remedy consists of the following eiements: 

Maintaining institutional controls, in the form of restrictions against on-base usage of benzene-
contaminated groundwater associated virtth the site, untU deanup levels are achieved. 

implementing an in-situ.bioventing treatment system for benzene-contaminated soil. 

Implementing a piiot-scale in-situ a|r sparging system to evaluate the effectiveness of this technology 
for remediating benzene-contaminated groundwater, to be followed by implen>entation of a full-scale 
system if the pilot scale system is successful. 

V Monitoring off-site water supply wells in the vicinity of the site and providing point-of-use treatment 
V and/or alternate water supply, if necessary. 

The estimated costs associated with this remedy are: 

Capital Costs: 
O&M Costs: 
Present Net Worth: 

$542,000 
$49,000 
$785,000 

Wastewater Lagoons (WW'1> 

The goals of this remedial action are to restrict the site from future residential or agricultural uses, and to 
restore groundwater to drinking water quality. The selected remedy combines the soil altemative of 
Institutional Controls (Attemative 2) with the groundwater alternative of Groundwater Extraction and 
Treatment with Institutional Controls and Point-of-Use Treatment/Altemate water supply (/Mtemative 3). This 
remedy consists of the following elements: 

Implementing additional source investigation activities to identify the source of groundwater TCE 
contamination. If a source of TCE contamination is detected in soHs. soil remedial alternatives will 
be evaluated at t i ^ t time. 

Maintaining institutional controls restricting access to the site. 

Maintaining institutional controls, in the fomi of restriction against on-base usage of TCE-
contaminated groundwater associated with the site, untfl deanup levels are achieved. 

Implementing a groundwater extraaion and treatment system, using air stripping and/or cartran 
adsorption. 

Monitoring off-site water supply wells in the vicinity of the site and providing point-of-use treatment 
and/or altemate water supply, if necessary. 



The estimated costs associated with this remedy are: 

Capital Cost: $1,442,000 
O&M Costs: $135,000 
Present Net Worth: $3,522,000 

STATUTORY DETERMINATIONS 

The selected remedies are protective of human health and the environment, comply with Federal and State 
requirements that are legally applicable, or relevant and appropriate to the remedial action, and are cost 
effective. Where practicable, the remedies utilize permanent solutions and altemative treatment technologies 
to the maximum extent practicable and satisfy the statutory preference for remedies that employ treatment 
which reduce contaminant toxicity, mobility, or volume as a principal element. 

Because the remedial actions at sites SW-1, PS-2, PS-fi, FT-1, and WW-1 may require five or more years to 
attain cleanup levels, a review of the selected remedies will be conducted for each of these sites within five 
years. The purpose of the five year review is to assure that the remedies remain protective of human health 
and the environment. A five year review is required at WW-1 because the selected remedy does not allow 
for unlimited use. 
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DECISION SUMMARY 

INTRODUCTION 

In March 1989, Fairchild Air Force Base (AFB) vyas listed on the U.S. Environmental Protection Agency's 
(EPA) National Priorities List (NPL) of hazardous waste sites to be addressed under the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA), as amended by the Superfund 
Amendments and Reauthorization Act (SARA). In March 1990, the U.S. Air Force (USAF), EPA, and 
Washington State Department of Ecology (Ecology) signed a Federal Facilities Agreement (FFA) establishing 
a cleanup schedule for the Base. 

In accordance with Executive Order 12580 (Superfund Implementation) and the National Contingency Plan 
(NCP), the USAF recently completed a Remedial Investigation/Feasibility Study (RI/FS) for the five on-Base 
Priority 1 (Pi) Operable Units at Fairchild AFB. The purpose of the RI/FS was to determine the nature and 
extent of contamination associated with these sites, to evaluate the current and potential risks to human 
health and the environment posed by the sites, and to evaluate various cleanup altematives for sites posing 
unacceptable potential risks to human health or the environment. The RI/FS addressed contamination 
associated with surface water, groundwater, soil, and sediment. 

JL SITE NAMES AND LOCATIONS 

Fairchild AFB is located approximately 12 miles west of Spokane, Washington and occupies approximately 
4,300 acres. The Base was established in 1942 as a U.S. Army repair depot. It was transferred to the 
Strategic Air Command in 1947 and renamed Fairchild AFB in 1950. On June 1, 1992, the Air Combat 
Command division of the USAF was established which assumed command of Fairchild AFB. Since 1942, 
varying quantities of hazardous wastes have been generated and disposed at Fairchild AFB. The sources 
of wastes include fuel management, Industrial and aircraft operations, and fire training activities. 

The on-Base PI Operable Units at Fairchild AFB consist of the following five sites: 

SW-I (Old Base Landfill northeast of Taxiway No. 7) 
lS-1 (Building 1034 French Drain System) 
OU-1 (Flightline Sites PS-2, PS-6, and PS-8) 
FT-1 (Fire Training Area) 
WW-1 (Wastewater Lagoons) 

The locations of the five P1 sites are shown in Figure 1. 

JL SITE HISTORIES AND ENFORCEMENT 

A. Installation Restoration Program Activities 

Environmental problems associated with the Pi operable Units were discovered under the USAF Installation 
Restoration Program (IRP). The program was initiated through the 1981 Executive Order 12316 that directed 
the military branches to design their own program of compliance with the NCP established by CERCLA. 
In order to respond to the changes in the NCP brought about by SARA, the IRP was modified in November 
1986 to provide for a RI/FS Program to improve continuity in the site investigation and remedial planning 
process for USAF installations. 



<«W - Industrial Wostt Lagoon Site 
SW - Solid Wostt S i t u 
FT - Fire TKoJning Sit t 
OU - Operooi* Unit 

WW-1 

FIGURE 1 
ON-BASE PRIORITY ONE OPERABLE UNITS 

FAIRCHILD AFB, WASHINGTON 
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Environmental investigations of past hazardous waste disposal practices and sites were initiated at Fairchild 
AFB in 1984 as part of the USAF IRP. In 1985, the first report summarizing IRP investigations at Fairchild 
AFB was published. Preliminary findings in this report identified the Pi Sites for additional investigations, 
which will continue through the remediation of the site. 

In 1987, EPA scored the Fairchild AFB (based on four sites) using the Hazard Ranking System (HRS). As 
a result of the HRS scoring, Fairchild AFB, including the PI Sites, was added to the NPL in March 1989. 
In response to the NPL designation, the USAF, EPA, and Ecology entered into a FFA in March 1990. The 
FFA established a procedural framework and schedule for developing, implementing, and monitoring 
appropriate response actions conducted at Fairchild AFB. Under the terms of the FFA, EPA and Ecology 
provided oversight of subsequent RI activities and agreement on the final remedies selected in this Record 
of Decision (ROD). 

In order to facilitate the CERCLA process, potential source areas at the Base have been grouped into 
operable units. The remedial investigation for each operable unit has a separate schedule. The ROD for 
the Craig Road Landfill Pi operable unit was signed in February 1993. This ROD addresses the remaining 
five PI operable units. 

The USAF recently completed the RI for the on-Base PI Operable Units. A large part of the investigation 
consisted of a field data collection effort conducted between February 1991 and January 1992. In addition, 
several other IRP investigations have been conducted at the PI sites since 1984 as follows: 

IRP Phase I Record Search: 1984-1985 
IRP Phase It Confirmation/Quantification, Stage 1:1986-1988 
IRP Phase II Confirmation/Quantification, Stage 2: 1988-1990 

Since 1986. environmental samples (i.e., soil, sediment, surface water, and groundwater samples) have been 
collected at the Pi sites during 11 separate sampling events, or rounds. Sampling rounds 1 through 7 were 
conducted from 1986 to 1990. The results from these sampling rounds are referred to in the RI Report and 
in this ROD as historical data. Sampling rounds 8 through 11 were performed from February 1991 to 
January 1992. The results from these sampling rounds are refen-ed to in the RI Report and in this ROD as 
current data. A summary of the field investigation activities for the on-Base Pi Operable Units is presented 
in Table 1. 

B. Site Histories 

SW-1. Old Base Landfill Northeast of Taxiwav No. 7 

The SW-1 landfill is located northeast of Taxiway No. 7, adjacent to the west end of Taxiway No. 1, and 
occupies approximately 16 acres. Mounded fill material extends to an estimated depth of ten to 20 feet. 
This site was the main disposal area for the Base from about 1949 to 1957 or 1958. The landfill was used 
for disposal of all Base wastes, which may have included industrial wastes, plating sludges, solvents, 
lubricating oils, cutting oils and shavings, dry-cleaning filters and spent filtrates, paint wastes, coal fly ash, 
and miscellaneous sanitary wastes. 



TABLE 1 

Srre-BY^ITE SUMMARY OF RI FIELD INVESTIGATION ACTIVITIES 
SEPTEMBER 1986 TO JANUARY 1992 

FAIRCHILD AFB, WASHINGTON 

sw-i OU-1 (Ps-a) 

lnctaii*d 24 moratoiina w«t> 
Coiitctad 37 gmundwutmr MmplM 
Perlbmwd avianttattv* M l ga« Mjtvty 
ExcawMd 6 t n t pto and coitctatf 18 •ubvuriae* tod 
MmptM 
Colactad 13 suftiea M M Minpias 
Parfemwd 1 pumping ta«t 
Pcrtoimcd 2 g«ophy«ic«l invMtigaiiont 

,Advanced 3 subsurfaca aoil boring* and colactad 
4 aubaurlaca t e t aamptaa 

Inatalad 18 mowtortng waMa 
Colactad 21 aubautlaca aoii aamplaa from 8 of tha 
18 morttortng wa l boringa 
Celaclad 45 gtoundwatar 
PartDtmad quaniltattva aeH gaa awvay 
Colartad 7 aurtlKa aoil aamplaa 
Advanced 12 aubaurtaea aoil boringa and coHactad 
19 aubaurtaca aiMi aamplaa 
Pikrtonnuo 1 pumpaig laat 

IS-1 WW-1 

inttalMd 4 monioring wolta 
Cottactad 11 groundwatar aamplaa 
CoHectad 13 Mdvnant aamplaa 
Coiiactad 2 curfaca watar aamplaa 
Advanced 4 ao^ bonnga and coHactad 4 aoil aamplaa 

OU-1 (PS-2) 

inataaad 11 monaoring waNa 
Colactad IS aoil aamplaa (rbm6of iha 11 monitoring 
wad bonng* 
Colactad 25 groundwatar aamplaa 
Partormad quanttfaiiva aol gaa atuvay 
Colactad 2 aurfaca aol aamplaa 
Advancad 22 auoaurlaca borir>ga and colactad 
37 aubaurfaca aoil aamplaa 
Parlormad 1 pumpmg taat 

OU-1 fPS-6) 

inataHad 6 monaonng «vala 
Colactad 4 groundwatar aamplaa 
ibolactad 8 aurfaca aol aamplaa 
Parfermad quaMativa aoil gaa aunray 
Advancad 8 aubaurfaea ao4 boratga and colactad 
12 tubaurface aol aamplaa 

HtaUilad 23 monitoflng wala 
Colactad 4 aubatirtM* ael aamplaa from 
2 mottiterirtg w a l bortnga 
Colaclad 07 groundwatar aamplaa 
Patlofmad q u a l t a t ^ and quantltativa aol gaa 
atirvaya 
Paftannad gaophyaical autvay 
Colactad 18 aurfaoa aoM aamplaa 
Excavatad 24 taat pKa and colactad 21 aol aamplaa 
Advancad 23 aubaurfaea aol boringa and colactad 
38 aubaurtaea ao l aamplaa 
CoNctad 24 aurfaoa watar aamplaa 
Colactad 35 aadimant aamplaa 
Paffomtad 2 pumping taata 

PT.1 

Irtatalad 36 morHtoring wala 
Colactad 12 aubaurteca aol aamplaa from 
5 monitofing wa l boringa 
Colactad 74 groundwatar aamplaa 
Advaitead 28 aubaurtaea aol borir)ga artd colactad 
44 aubaurfbea ao l aamplaa 
Colactad 5 aurfaea aol aamplaa 
Parlonnad 3 pumping taata 
Parlormad 2 quahtativa aol gaa aurvaya 

MISCEUANEOUS 

• Colactad 11 rounda of greundvratarlaval 
maaauramanta 

• Colactad 22 groundwatar aamplaa from reaidantial 
wala ' 



IS-1. Building 1034 French Drain Svstem 

The Building 1034 french drain system is located adjacent to the flightline, north of Taxiway No. 6. The site 
consists of five underground dry wells or french drains. The drains are constructed of perforated concrete 
manholes, each four feet in diameter and approximately ten feet deep. The drain system was constmcted 
in 1978 to dispose of wastewater from an inside sink and the roof runoff at Building 1034. Wastewater from 
Building 1034 first flows into Manhole 3, which is closest to the building.Effluent from Manhole 3 flows into 
two parallel systems, each consisting of two manholes piped in series. 

""» îlding 1034 houses a portion of the Consolidated Aircraft Maintenance Squadron of the Washington Air 
Natioi.,1 Guard (WANG). Several WANG maintenance shops are located within this building including: the 
Etectr«:2l/Tottery, Environmental, Pneudralics, Wheel and Tire, Machine. Metal Processing, Welding, and 
Avionics Mainte^gpce shops. Hazardous materials, including waste solvents, PD-680 (mineral spirits), 
cleaning cocnpounos, g^d acid solutions are believed to have been washed into the french drain system. 

An Engineefs'sg Es^afuatkjn/Co;*. Analysis (EE/CA) for a non-time-critical removal action was performed in 
1992 to devrfop a«d «?i«&aie remov«j action alternatives for removal and disposal of the contaminated 
sedimenf in the fwe rtiiaTliofes The selecv^l altemative included the following aaions: 

RemowaJ and offsSe treattnei« of the sedimont and water from the manholes. 
Rerouting of the drainage item the mik m Build)i\q 1034 to the sanitary sewer system. 
Rerouting of the drainage from tf*e foof cf BsMding 1034 to the stonn water sewer system. 
S^ifing the manhfrfes wfith soJki ?ids and water-f«glu gasketc. 

Rerouting ctf the sink and storm water drainage was competed m A u g ^ 1992, and removal and disposal 
of the sediment and sealing of the manholes was completed tn December 1992. With the completion of 
these actions. aS condulSs. /nduding suiface water drainage into the manholes, and potential sources of 
groundwater (xtmamavsStxt have been diirwiated at tne IS-1 site. 

OU-1. RiahlSine OpgyEfele H m - PS-l.. PS-&. »mi PSj j 

The flightline o^ierab/e mM {CM-tl h CGwnpriised crfthr^^ se?>arate sites »Bfesired 10 as PS-2, PS-a, and PS^. 
Each of these sfes are descrSjed tn fiffiher de«ag fe i t e fofitow^g ^ ^ 

Site PS-2 ir\d«Jes the sanfe at relMeJis^/tf^ueJirijg f i t 18, wl^cft h hsw*m to feew; leafed up to 120 gs^oiis 
of JP-4 fuei in the spring of 1984. A large surface fuel spill occuriBd during the surrhTfer of IS© '«\ virtiich 
some 5-000 aaiiono of JP-4 spilled when a fueNine flange cracked near refueling/defueling Pit 21 located 
in front of Hangar 1037. ft is believed some 4,000 gallons were recovered during a four-day effort 
Approximately 1,000 gallons were believed to have entered the stomi sewer and soil. Evidence of a 
petroleum produa in the groundwater was detected during flightline foundation drilling at PS-2 and later 
confirmed in the IRP Phase 11. Confirmation/ Quantification, Stage 1 study in 1989, and during the RI field 
activities. 

Site PS-6 is located adjacent to the north side of Buildings 1011 and 1013, and west of Taxiway No. 3 A 
JP-4 fuel spill of approximately 3,550 gallons occurred in February, 1986 as the result of a shut-off valve 
malfunction in an underground defueling tank. Most of the fuel is reported to have been recovered and used 
in fire training exercises. 

Site PS-8 is located along Taxiway Nos. 1 and 4, adjacent to Building 1019. Petroleum odors were noted 
near Building 1019 during runway soil compaction testing in July 1982. The petroleum vapors were 
attributed to leaks in the underground fuel lines undertying the area. 



FT-1, Fire Training Area 

This operable unit is located south of the main runway and WW-1. between Taxiway No. 10 and the 
perimeter road. A raised gravel pad, approximately two feet thick and 300 feet in diameter has been 
constructed around a concrete block building used in fire training exercises. A lined, circular bum pit 
containing a mock aircraft has been constmcted out of bermed gravel. An unlined bum pit was in use on 
the current site until a more recent pit was built in 1970. During fire training exercises, the bum pit was filled 
with two to three inches of water. Fuel was pumped to the bum pit through underground fuel lines from 
an underground storage tank located approximately 200 feet west of the training area. Approximately • '^ 
gallons of JP^ was then sprayed onto the water and ignited. Approximately 125 gallons of aque'"^ ^ ' "1 -
forming foam (AFFF) was then used to extinguish the fire. Fire training exercises were cont^^*^^ ^ ° ô 
three times a month until July 1991. 

An oil/water separator was used to separate the waste fuel and AFFF mix fro"* '̂̂ B water following each 
training exercise. Water from the separator was discharged into a smaM "̂ ^ch that flows eastward and 
disperses onto a low-lying area. The oil/water separator is believed to ̂ ve malfunctioned and prematurely 
discharged an oil/water mix at some point in the past. Fuel stain?<«rtd dead vegetation liave been observed 
within the drainage area adjacent to the discharge port. Or^ clean JP-4 or fuel contaminated with water 
were used during the most recent fire training exercise -̂ However, other types of wastes are reported to 
have been burned in the past during fire training exercises including JP-4 fuel, waste oil. and solvents. 

WW-1, Wastewater Lagoons 

Operable unit WW-1 is located south of the eastern end of the mnway, between the perimeter road and the 
north-south portion of Taxiway No. 10. The site consists of two interconnected unlined lagoons with a 
combined capacity of approximately five million gallons. The large, upper skimming lagoon is approximately 
900 feet long, and ranges from 30 to 200 feet wide, and is between three and five feet deep. Water from 
the skimming lagoon can be directed via a concrete sluice to the smaller, lower holding lagoon which is 
approximately 450 feet long, 150 feet wide, and four feet deep. 

Industrial wastewater and storm water are currently discharged into the large skimming lagoon. Wastewater 
discharged from the holding lagoon has been pemiitted under the National Pollutant Discharge Elimination 
System (NPDES) since May 1979. Typical dry weather flow from the holding lagoon ranges from 360,000 
to 580,000 gallons per day. The lagoons drain into No Name Ditch. No Name Ditch flows perennially to 
the southeast. Within one mile of crossing Craig Road, flow from No Name Ditch spreads over a large fiat 
area and the surface water percolates into the ground. The RI report concluded that No Name Ditch 
conveys an average fiow of 0.75 cubic feet per second. 

Waste types known to have been discharged into the lagoons in the past are JP-4 fuel, oil. industrial 
solvents, acids, and cleaning compounds. Approximately 50 oil/water separators and grit chambers located 
throughout the base, which until recently had not been properiy serviced, were believed to be the primary 
source of contamination to the lagoons. Sen/icing of "all of the separators and grit chambers was completed 
in May 1992. Since this time, a significant reduction in the input of petroleum hydrocartjons (TPH) into the 
lagoons has been observed. TPH which enter the large skimming lagoon are removed by a skimming txxjm 
located at the lagoon discharge point. 

Until 1989, the lagoons were periodically dredged. The dredged material was spread over the lagoon banks. 
At least 18 inches of sludge are known to have been spread on the lagoon tianks. 



m, HIGHUGHTS OF COMMUNITY PARTICIPATION 

The USAF developed a Community Relations Plan (CRP) in March 1990 as part of the overall management 
plan for environmental restoration activities at the Base. The CRP was designed to promote public 
awareness of the investigations and public involvement in the decision-making process. The CRP 
summarizes concerns that Fairchild AFB, in coordination with EPA and Ecology, are aware of based on 
community interviews and comments obtained at a public workshop. Since this initial workshop, Fairchild 
AFB has sent out numerous fact sheets and has held annual workshops in an effort to keep the public 
informed and to hear concerns on the Craig Road Landfill (CRL) issues. The CRP was updated in 
September 1992. 

On February 9. 1992. Fairchild AFB made available for public review and comment the draft EE/CA that 
recommended a removal action for contaminated sediment at the Building 1034 french drain system (IS-1). 
The public was notified of this document's availability through a fact sheet mailed to local, interested persons 
and in a public announcement published in The Spokesman-Review. The public comment period began 
on February 9, 1993, ended March 9, 1993. 

The RI Report for the on-Base Pi Operable Units was released to the public on February 9, 1993; the FS 
and Proposed Plan were released on March 1, 1993. The Proposed Plan was mailed to each address 
contained on the mailing list. These documents, as well as previous reports from the RI/FS investigation, 
were made available to the public in both the Administrative RecorcJ and the Information Repository 
maintained at the locations listed below: 

ADMINISTRATIVE RECORD (contains all project deliverables): 

Fairchild AFB Library 
Building 716 
Fairchild AFB, WA 99011 

Spokane Falls Community College Library 
W. 3410 Fort George Wright Drive 
Spokane, WA 99204 

INFORMATION REPOSITORY (contains limited documentation): 

Airways Heights City Hall 
S. 1208 Lundstrom 
Ainway Heights, WA 99101 

The notice of the availability of these documents was pulDlished in The Spokesman-Review on February 28, 
1993. The public comment period was held from March 1, 1993, through March 31, 1993. In addition, a 
public meeting was held on March 15, 1993. Prior to this meeting, copies of the Proposed Plan were sent 
to over 200 local residents and other interested parties. At this meeting, representatives from the USAF, 
EPA, and Ecology answered questions about problems at the Pi sites and the remedial alternatives under 
consideration. A response to the comments received during the public comment period is included in the 
Responsiveness Summary, which is part of this ROD (Appendix B). 



jV. SCOPE AND ROLE OF OPERABLE UNITS 

Potential source areas at Fairchild AFB have been grouped into separate operable units. A different 
schedule has been established for each of the operable units. The CRL site comprises the first Pi Operable 
Unit at Fairchild AFB for which a final cleanup aaion has been selected. A ROD was signed in Febmary 
of 1993 for the CRL Site. Selection of cleanup actions for the remaining five PI Operable Units is being 
made in this ROD. The remaining Priority 2 (P2) Operable Units are scheduled for remedy selection during 
the spring of 1995. 

The cleanup actions for the on-Base Pi Operable Units described in this ROD address both onsite and 
offsite groundwater contamination, and source areas associated with subsurface contamination at the sites. 
The cleanup actions described in this ROD address all known curtent and potential risks to human health 
and the environment associated with the on-Base Pi Sites. 

V, SUMMARY OF SITE CHARACTERISTICS 

A. Geology, Hydrogeology, and Land Classifications 

The geology at Fairchild AFB is comprised of two basalt bedrock fomnations overiain by alluvial soil. The 
two tjasalt layers, referred to as Basalt A flow and Basalt B flow, are separated by a layer of low-permeability 
clay about eight feet to ten feet in thickness. The clay layer separating Basalt A and Basalt B acts as a 
confining layer and restricts groundwater flow between these two formations. 

The thickness of the alluvial soil overiying the Ijasalt ranges from one foot to 46 feet. The soil is comprised 
of clays and silts interfingered with sandy silts, sandy clays, and sandy gravels. Basalt A varies across the 
Base from approximately 166 feet thick in the west near SW-1 to approximately 193 feet thick in the east 
near FT-1. The top of the basalt is fractured and highly weathered in places, whereas the center portion of 
Basalt A is a zone of massive, fine grained t)asalt with infrequent fractures and low permeability. Bedrock 
investigations during the RI have generally been limited to the upper portions of the basalt flows. 

Groundwater in the alluvial and Basalt A aquifers generally flows from west to east across the Base as 
shown by the potentiometric surface map in Figure 2. Groundwater is typically encountered eight to 20 feet 
below the ground surface. There is a high degree of hydraulic connection between the alluvial and shallow 
bedrock aquifers, except near the WW-1 site, where the alluvium and shallow bedrock are separated by a 
low-permeability clay layer. Groundwater flow within Basalt A is predominantly within the upper and lower 
portions of the formation where the degree of interconneaed fractures is highest. These upper and lower 
regions of Basalt A are refened to in the RI report as the shallow and deep bedrock flow systems, 
respectively. Vertical groundwater movement through Basalt A is typically slow due to the tightness of 
fractures within the center of the basalt fonnation. 

Sites SW-1, IS-1, PS-2, PS-6. PS-8, and FT-1 are not located within floodplains or wetlands. WW-1 may be 
located within a floodplain since it could be flooded during intense precipitation. Also, none of the P-1 sites 
are believed to contain artifacts of substantial archeological significance. 

B. Nature and Extent of Contamination 

Contaminant occurrence and distribution tables summarizing the sampling results for soil, sediment, surface 
water, and groundwater at the on-Base Pi Operable Units during sampling round 11 are included in 
Appendix A.I. Contaminant occurrence and distribution figures depicting the sampling results for soil, 
sediment, surface water, and groundwater at the on-Base Pi Operable Units are included in Appendix A.2. 
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SW-1. Old Base Landfill Northeast of Taxiwav No. 7 

Soils 

Two soil borings were collected during 1989. Trfchloroethene (TCE), the primary contaminant of concem 
at SW-1, was not detected in either sample. 

Based on the results of test pit excavations conducted during 1991, the SW-1 landfill is a sanitary-type landfill 
which also contains constmction debris. Minimal contamination was detected in the surface and subsurface 
soil samples collected from the landfill. Although the soil gas results suggested the presence of elevated 
areas of TCE and perchloroethylene, these compounds were not detected in the surface or subsurface soil 
samples analyzed by a fixed base laboratory. Low coricentrations of other organic chemicals (e.g., di-n-
butylphthalate) were detected in soil samples submitted to the laboratory. Metals were generally found in 
the soils at concentrations similar to reported background concentrations. 

Groundwater 

TCE was determined in the RI to be the primary organic contaminant detected in the groundwater at SW-1. 
Groundwater at SW-1 was sampled during sampling rounds 1 (1986), 3 (1989). 7 (1990). 8 (1991), 9 (1991). 
10 (1991). and 11 (1991). TCE was not detected during sampling rounds 1 and 3. 

TCE was detected in shallow bedrock monitoring well MW-90 (north of SW-1) during sampling rounds 7. 8. 
and 9 at 10 pg/L, 4 pg/L, and 11 / ig/L During sampling round 10. TCE was detected in shallow bedrock 
monitoring wells MW-131 (north of SW-1), and MW-132 (southeast of SW-1) at 18 /ig/L, and - 5 pg/L and 
6 pg/L (duplicate samples), respectively. During sampling round 11. TCE was detected in shallow bedrock 
monitoring wells MW-90 (north of SW-1). MW-128 (north of SW-1). MW-131 (within the eastem portion of 
SW-1). MW-132 (north of SW-1), MW-133 (northeast of SW-1), MW-164 (northeast of SW-1), and MW-165 
(east of SW-1) at concentrations of 8 pg/L 0.5 pg/L 11 pg/L and 9 pg/L (duplicate sample), 12 pg/L 89 
pg/L, 7 pg/L, 9 pg/L, respectively. The 89 f ^ / L TCE detection was believed to have been associated with 
a nearby P2 site. TCE was not deteaed in any of the monitoring wells located west, southwest, and south 
of the landfill. The estimated levels of TCE in the siiallow bedrock aquifer are shown in Figure 3. The 
vertical migration of the TCE appears to be limited to the upper portion of the Basalt A since TCE was not 
detected in any of the deep bedrock or alluvial monitoring wells. Groundwater appears to be migrating 
generally to the east, through Fairchild AFB. 

Concentrations of most metals in groundwater were similar to natural background levels. In contrast lo the 
TCE contamination, no pattem of elevated metals concentrations was observed in the groundwater at the 
site. Metals with elevated concentrations in some of the wells are t>elieved to be the result of high turbidity 
in the wells and are not believed to be site-related since they were not detected at elevated levels in the soils 
at the site. 

15-1. Building 1034 French Drain System v 

Soils 

The soil surrounding the french drain system has not been shown to be contaminated, ijased on the results 
of soil samples collected from four soil borings during sampling round 1 in 1986. 
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Sediments 

Sediments were sampled during sampling rounds 6 (1990), 10 (1991), and 11 (1991). Analytical results 
collected during sampling rounds 6, 10, and 11 indicated that the sediment in Manhole 3, which is closest 
to Building 1034 and received the bulk of the wastewater flow, was the most contaminated. Manhole 3 
contained TCE at maximum concentration of 280 mg/kg during sampling round 6, and 120 mg/kg during 
sampling round 11 as well as lead and cadmium at levels significantly above background concentrations. 
TCE was not detected in the other four drains (Manholes 1, 2, 4, and 5). Elevated levels of lead and 
cadmium were also detected in these manholes, however, their concentrations were only slightly above 
biackground values. Elevated concentrations of TPH were detected in four of the drains, which may have 
been associated with asphalt materials washed into the manholes. As previously mentioned, the USAF 
completed a removal action for the IS-1 site in 1992 in which all sediment was removed from the manholes 
and transported off-Base for treatment and/or disposal. 

Surface Water 

During sampling round 11 (1991), surface water samples were collected in Manhole No. 3. TPH was 
detected at 1.5 mg/L and 4.6 mg/L Cadmium, chromium, and nickel were deterted at 23 mg/L and 19 
mg/L, 80 mg/L and 72 mg/L and 138 mg/L and 30 mg /L respectively. 

Groundwater 

Groundwater samples were collected from the shallow Basalt A (mid-top) aquifer at IS-1 during sampling 
rounds 7 (1990), 8 (1991), 9 (1991), 10 (1991), and 11 (1991). 

The RI investigation did not identify a groundwater TCE plume associated with the french drain system since 
TCE was not detected in monitoring wells located downgradient of the site. TCE was detected in monitoring 
well MW-93, located upgradient of the site, at concentrations ranging from 2 pg/L to 7 pg/L This 
contamination is not believed to be associated with site IS-1. but could be associated with site PS-10. a P2 
operable unit. The TCE groundwater contamination at this site will be addressed under the RI/FS for the 
P2 sites. 

OU-1. Flightline Site PS-2 

Soils 

Soils Vtfere sampled at PS-2 during sampling rounds 1 (1986). 3 (1988). 7 (1990). and 11 (1991). 

During sampling rounds 1 and 3. TPH was detected in 20 of 47 soil samples at concentrations ranging from 
13 mg/kg to 1278 mg/kg. Benzene was detected in 1 of 21 samples at a concentration of 2.4 mg/kg., 
Ethylbenzene was detected in nine of 36 soil samples at concentrations fi-om 1.0 mg/kg to 10.6 mg/kg. 
Toluene was detected in five of 21 soil samples at concentrations from 1.8 mg/kg to 9.4 mg/kg. Xylenes 
(m-xylene. o-xylene, and p-xylene) were detected in 12 of 37 soil samples at concentrations ranging from 
2.0 mg/kg to 92.1 mg/kg. 

During sampling round 7 (taken 1990), TPH was detecteo in one of 11 soil samples (taken during the 
construction of monitoring wells) at a concentration of 34 mg/kg. 

During sampling round 11, TPH contamination was detected in two out of ten soil borings at a maximum 
concentration of 1,200 mg/kg. These two borings were located in the vicinity of refueling/defueling Pits 18 
and 19. respectively, and near historical soil borings containing TPH. 
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Benzene, toluene, ethylbenzene. and xylene (BTEX) are the major volatile organic contaminants typically 
associated with fuel contamination. Results of previous sampling rounds indicate that TPH and BTEX were 
detected in soil to 10.5 feet deep. Of these BTEX contaminants, xylenes and ethylbenzene were the only 
compounds that were detected in the subsurface soil samples collected during sampling round 11. These 
contaminants were detected in two out of ten soil borings at low concentrations (maximum concentrations 
of 4.7 mg/kg and 1.7 mg/kg, respectively). In general, the data collected during previous sampling events 
contained higher concentrations of BTEX compounds. Of the TPH contamination that was detected in the 
soil, the presence of few BTEX compounds indicates that the volatile, and more soluble, fraction of the fuel 
contamination has disappeared from the soil, and only the semi-volatile (less soluble/less mobile) fraction 
of the TPH remains. 

Metals concentrations detected in the soils at PS-2 were generally similar to those reported for the 
t}ackground soil samples. 

Groundwater 

Downgradient alluvial monitoring wells and upgradient monitoring well MW-56 were sampled at PS-2 for TPH 
and BTEX during sampling rounds 3 (1989). 4 (1989), 6 (1990). 7 (1990), 8 (1991). and 9 (1991). 
Downgradient alluvial and Basalt A monitoring wells, and upgradient well MW-56 were also sampled during 
sampling round 11 (1991). 

TPH, benzene, ethylbenzene, and xylenes were detected in monitoring well MW-55 during sampling round 
3 at concentrations of 6.6 mg/L 15 / g / L 21 pg/L and 72 pg/L, respectively. TPH. benzene, ethylbenzene. 
and xylenes were detected in monitoring well MW-55 during sampling round 4 at concentrations of 0.6 pg/L, 
29 pg/L, 35 pg/L, and 150 / q / L respectively. During sampling round 6, TPH, benzene, and ethylbenzene 
were detected in monitoring well MW-55 at 2.0 pg/L, 12 pg/L, and 12 pg/L respectively. Benzene, 
ethylbenzene, and xylenes were detected in monitoring well MW-55 during sampling round 7 at 
concentrations of 53 pg/L 180 / ^ / L , and 270 pg/L, respectively. During sampling round 8, TPH, benzene, 
ethylbenzene, and xylenes were detected in monitoring well MW-109 at concentrations of 16 mg/L 150 
pg/L, 530 pg/L, and 1,200 /q/L, respectively. TPH, benzene, and xylenes were detected in monitoring well 
MW-109 during sampling round 9 at concentrations of 6.8 mg/L. 34 pg/L and 290 pg/L, respectively. 

Floating fuel product was detected in monitoring wells MW-176 and MW-177 at PS-2 during sampling round 
11. The thickness of the product in MW-176, which was black in color, was approximately seven inches, 
whereas the thickness of the fuel in MW-177, which was amber in color, was approximately two inches. The 
product in MW-177 is believed to be JP-4 and may have originated from the fuel spill which occurred in 
1985. The source of the product in MW-176 is currently unknown. Additional field investigation activities 
are planned for 1993 to determine the extents of these product areas, which are currently not-well defined. 

Benzene, ethylbenzene, xylenes, and TPH were the predominant organic contaminants detected in the 
groundwater at site PS-2. The contamination generally appears to be limited to the upper alluvial aquifer. 
TPH was detected in three alluvial monitoring wells at concentrations ranging from 4.4 mg/L to 110 mg/L 
Benzene was detected in four alluvial monitoring wells at concentration ranging from 10 pg/L to 2,600 pg/L 
Benzene was detected in one Basalt A monitoring well at 7.0 pg /L Ethylbenzene was detected in five 
monitoring wells at concentrations ranging from 5.0 pg/L to 1,200 pg /L Ethylbenzene was detected in one 
Basalt A monitoring well at 11 / ^ / L Xylenes were detected in five monitoring wells at concentrations 
ranging from 12 / ^ / L to 5,000 / g / L Xylenes were detected in one Basalt A monitoring well 40 pg/L. 
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The estimated levels of benzene in the alluvial aquifer are shown in Figure 4. The estimated extent of 
benzene contamination also encompasses the extent of the other contaminants. The highest concentrations 
of the contaminants were associated with the floating fuel product detected in MW-176 and MW-177, It is 
believed that the benzene detected in the groundwater is a constituent of the floating product. 

Concentrations of most metals in groundwater were similar to natural background levels. Metals with 
elevated concentrations in some of the wells are believed to be the result of high turbidity in the wells and 
are not believed to be site-related since they are not components of fuel and were not detected at high 
levels in the soils at the site. 

Groundwater at PS-2 appears to be flowing to the northeast, on-Base, beneath Taxiway No. 1. 

OU-1. Flightline Site PS-6 

Soils 

The surface samples collected from site PS-6 contained minimal organic chemical contamination. Di-n-butyl 
phthalate, naphthalene, fluorene, phenanthrene. fluoranthrene, pyrene, chrysene. benzo(b)fluoranthene. 
benzo(k)fluoranthene, benzo(a)pyrene, indeno(1,2,3-cd) pyrene, benzo(g.h.i)perylene, and 
benzo(a)anthracene were detected infrequently and at concentrations similar to those reported for typical 
urban soils (i.e., 95% upper confidence limits of detections were 0.23 mg/kg, 0.43 mg/kg, 3.2 mg/kg, 0.28 
mg/kg. 4.7 mg/kg, 2.5 mg/kg, 2.0 mg/kg. 1.7 mg/kg. 1.1 mg/kg. 1.4 mg/kg. 0.87 mg/kg, 0.93 mg/kg, and 
1.7 mg/kg, respectively). These compounds are believed to be associated with asphalt material since 
asphalt fragments were observed throughout the surface soils at PS-6. 

TPH were detected in seven soil samples at concentrations ranging from 48 mg/kg to 4,400 mg/kg The 
TPH may be associated with asphalt material since no fuel stains were apparent in the soils during the 
sampling round 11 field investigation. 

Subsurface soil samples were also relatively free of contamination. The only BTEX chemical detected in the 
subsurface soil was xylenes, which was found in a single sample at a concentration of 0.048 mg/kg. TPH 
was detected in two out of eight soil borings at a maximum concentration of 130 mg/kg. The infrequent 
and sporadic deteaions of TPH and BTEX compounds in the surface and subsurface soils at PS-6 
demonstrated no evidence of the JP-4 fuel spill that occurred at the site in 1986. 

Metals were generally found at concentrations similar to background concentrations in both surface and 
subsurface soil samples. 

Groundwater 

No fuel-related contaminants were observed in the PS-6 groundwater samples, indicating that the reported 
fuel spill has not adversely affected the groundwater in this area. TCE was the only organic chemical found 
in the groundwater near the PS-6 area. The TCE was detected in one upgradient shallow bedrock well at 
a concentration of 10 pg/L. The source of this contamination is currently unknown but is not believed to 
be site-related since TCE is not a fuel-related contaminant and was not detected in the soils at the site. TCE 
groundwater contamination at this site will be addressed under the RI/FS for the P2 sites. 

Concentrations of most metals detected in the groundwater were similar to natural background 
concentrations. Metals with elevated concentrations in some of the wells are believed to be the result of 
high turbidity in the wells and are not believed to be site-related since they are not components of fuel and. 
were not detected at elevated levels in the soils. 
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OU-1. nightline Site PS-6 

Soils 

Soil sampling results indicate that the surface soil at Site PS-8 is relatively free of contamination. Surface 
soil samples contained relatively low levels of TPH. TPH was deteaed in four surface soil samples at 
concentrations from 24 mg/kg to 330 mg/kg (95% upper confidence limit for detections was 205 mg/kg). 

TPH were measured in four out of ten soil borings at the site located dose to the suspected fuel line break 
in concentrations ranging from 38 mg/kg to 22.000 mg/kg. 

Xylene, a fuel-related contaminant, was detected in one soil boring sample at a concentration of 
0039 mg/kg. As with site PS-2. the presence of few BTEX compounds in the subsurface soil indicates that 
the volatile fraction of the fuel contamination has disappeared from the soil, and only the residual semi-
volatile-fraction of the TPH. which is less soluble, remains. 

Groundwater 

The fuel-line mpture at site PS-8 appears to have affected groundwater in the immediate vicinity of the 
release. Benzene, ethylbenzene, xylenes, and TPH were the predominant organic contaminants detected 
in monitoring wells located immediately downgradient of the source area. The contamination generally 
appears to be limited to the upper alluvial aquifer; Similar to PS-2, groundwater near PS-8 appears to be 
flowing to the northeast, on-Base, beneath Taxiway Klo. 1. 

Groundwater near PS-8 was sampled during sampling rounds 1 (1986), 2 (1987), 3 (1989), 4 (1989), 7 
(1990), 8 (1991), 9 (1991), and 11 (1991). Source area and downgradient alluvial monitoring wells were 
sampled during sampling rounds 1, 2, 3, 4. 7. 8. and 9. Source area and downgradient alluvial monitoring 
wells, and Basalt A monitoring wells were sampled during sampling round 11. 

During sampling round 1, TPH. benzene, toluene, ethylbenzene, and xylene were detected in monitoring 
wells MW-30 and MW-31 at concentrations of 2.7 mg/L and 5.9 mg/L 4.8 pg/L and 198 pg/L, 1.5 pg/L and 
46.1 pg/L 28.7 pg/L and 348 pg/L and 165 pg/L and 4,330 pg/L 

During sampling round 2, benzene and xylenes were detected in monitoring wells MW-30 and MW-31 at 8.5 
pg/L and 65 pg/L and 260 pg/L and 2,300 pg/L. Toluene was detected in MW-30 at 1.6 pg/L during 
sampling round 2. 

; £ ; • 

Benzene was deteaed in MW-30 during sampling round 3 at 41 pg/L TPH was deteaed in monitoring 
wells MW-67 and MW-68 at 0.6 mg/L and 6.3 mg/L respeaively. Ethyltienzene and xylenes were deteaed 
in monitoring wells MW-30, MW-31, MW-67, and MW-68 at concentrations ranging from 320 pg/L to 1,300 
pg/L. and 960 pg/L and 4.400 pg/L, respeaively. 

During sampling round 4, TPH was deteaed in monitoring wells MW-31, MW-67, and MW-68 at 5.4 mg/L 
3.7 mg/L and l.8riig/L Benzene was deteaed in MW-30 at 26 pg/L Toluene was deteaed at 820 pg/L 
Ethylbenzene was deteaed in monitoring wells MW-30. MW-31, MW-67, and MW-68 at 300 pg/L 590 pg/L 
410 pg/L, and 150 pg/L Xylenes were deteaed in MW-31. MW-67. and M W ^ at 3,400 pg/L 1,600 pg/L 
and 470 pg/L. 

TPH, ethylbenzene, and xylenes were detected in monitoring wells MW-67 and MW-68 during sampling 
round 6. at 4.0 mg/L and 4.0 mg/L. 410 pg/L and 150 pg/L . and 1,600 pg/L and 470 pg/L, respeaively. 
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TPH, ethylbenzene. and xylenes were deteaed in monitoring wells MW-67 and MW-68 during sampling 
round 7, at 2.0 mg/L and 2.0 mg/L, 380 pg/L and 160 pg /L , and 1,100 pg/L and 430 pg/L, respeaively. 

TPH, ethylbenzene, and xylenes were deteaed in monitoring well MW-112 during sampling round 8 at 1.7 
mg/L 55 pg/L, and 110 pg/L, respeaively. 

During sampling round 9, TPH was deteaed in five monitoring wells at concentrations ranging from 0.2 
mg/L to 4 mg /L Ethytlienzene was deteaed in monitoring wells MW-31 and MW-107 at 590 pg/L and 130 
pg/L, respeaively. Xylenes were deteaed in monitoring wells MW-31, MW-107, and MW-112 at 3,100 pg/L, 
160 pg/L, 380 pg/L, respeaively. 

The estimated levels of TPH deteaed in the alluvial aquifer in sampling round 11 are shown in Figure 5. The 
estimated extent of TPH contamination encompasses the extent of the other BTEX contaminants. 
Concentrations of these fuel-related contaminants appear to be on a decreasing trend. The maximum 
concentrations of benzene and TPH deteaed during historical sampling rounds were 198 pg/L and 63 
mg/L, respeaively, whereas maximum values found during sampling round 11 were 5 pg/L and 1.9 mg/L, 
respeaively. 

TCE was also deteaed during the sampling round 11 in the three shallow bedrock wells at concentrations 
ranging from 10 pg/L to26 pg/L The source of this contamination is currently unknown but is not believed 
to be site-related since TCE is not a fuel-related contaminant and was not deteaed in the soils at the site. 
TCE groundwater contamination at this site will be addressed under the RI/FS for the P2 sites. 

Concentrations of most metals in groundwater were similar to natural background levels. Metals with 
elevated concentrations in some of the wells are believed to be the result of high turbidity in the wells and 
are not believed to be site-related since they are not components of fuel and were not deteaed at high 
levels in the soils. 

FT-1, Fire Training Area 

Soils 

Soils at FT-1 were sampled for TPH and BTEX during sampling rounds 1 (1986), 3 (1988). and 11 (1991). 

TPH was deteaed during sampling rounds 1 and 3. in eight of 25 samples at concentrations from 21 mg/kg 
to 8,350 mg/kg. Benzene was detected in two of 25 soil samples at 1 mg/kg and 35.7 mg/kg. Toluene 
was deteaed in three of 25 soil samples at a range from 2.8 mg/kg to 109.7 mg/kg. Ethylbenzene was 
deteaed in three of 25 at a range from 3.2 mg/kg to 52.3 mg/kg. Xylenes were deteaed in one sample 
at 90 mg/kg. 

TPH and BTEX compounds were the primary contaminants deteaed in subsurface soil samples colleaed 
during sampling round 11. Metals are not considered to be a problem in the soil since concentrations were 
similar to background values. The soil samples colleaed from areas closest to the fire training pit contained 
the highest concentrations of TPH and BTEX. Maximum concentrations deteaed were 14 mg/kg, 170 
mg/kg, 61 mg/kg, and 140 mg/kg for benzene, tolyene, ethylbenzene, and xylene, respeaively. The 
estimated levels of benzene in the soil are shown in Figure 6. 

TPH were deteaed over a larger area than that covered by the BTEX compounds with a maximum 
concentration of 7,500 mg/kg. /^though TPH was more prevalent in the soil than the BTEX compounds at 
FT-1. TPH does not appear to be causing groundwater contamination since there have been no positive 
detections of TPH in the groundwater at R-1 since sampling round 3 in 1989. 
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Groundwater 

Groundwater at FT-1 was sampled for TPH, BTEX, and TCE during sampling rounds 1 (1986). 2 (1987). 3 
(1989). 4 (1989). 6 (1990). 7 (1990), 8 (1991), 9 (1991), and 11 (1991). Sampling rounds 1, 2, 3, 4, 6, and 
7 were used to sample source area and downgradient (on-Base) alluvial monitoring wells. Sampling round 
8 sampled source area and downgradient (on-Base) alluvial monitoring wells. off-Base alluvial monitoring 
wells, on-Base Basalt A (top-mid) monitoring wells, and on-Base Basalt A (deep) monitoring wells. 

During sampling round 1. benzene, toluene, and ethylbenzene were deteaed in monitoring well MW-3 at 
1.5 pg/L, 0.4 pg/L, and 1.4 pg/L respeaively. Xylenes were deteaed in monitoring wells MW-1 and MW-3 
at 0.6 pg/L and 8.1 pg/L respeaively. TCE was deteaed in monitoring well MW-4 at 0.54 pg/L. 

Toluene and xylenes were deteaed in monitoring well MW-3, during sampling round 2 at 3.0 pg/L and 27 
pg/L, respeaively. TCE was deteaed in monitoring wells MW-1 and MW-2 at 2.3 pg/L and 16 pg /L 
respectively. 

TPH was deteaed during sampling round 3 in monitoring well MW-1 at 0.3 mg/L Benzene, ethylbenzene, 
and xylenes were deteaed in monitoring wells MW-1 and MW-3 at concentrations of 43 pg/L and 79 pg /L 
75 pg/L and 68 pg/L and 87 pg/L and 180 / q / L respeaively. TCE was deteaed in four monitoring wells 
at concentrations ranging from 2.1 pg/L to 29 pg/L 

Benzene, ethylbenzene, and xylenes were deteaed in monitoring well MW-3, during sampling round 4, at 
concentrations of 170 pg/L, 100 pg/L and 250 pg/L respeaively. TCE was deteaed in four monitoring 
wells at concentrations ranging from 1.0/^/L to 12 pg/L 

TPH, TCE. ad BTEX were not deteaed in groundwater during sampling round 6. 

TCE was deteaed in monitoring wells MW-50 and MW-51. during sampling round 7 at concentrations of 2.0 
pg/L and 5.0 pg/L. respeaively. 

TCE was deteaed in monitoring well MW-100 (on-Base Basalt A (top-mid) monitoring well) at 2.0 pg/L 
during sampling round 8. 

TPH, TCE. and BTEX were not deteaed in groundwater during sampling round 9. 

BTEX and TCE were the primary organic contaminants deteaed in the groundwater at FT-1. BTEX 
compounds are most prevalent in the immediate vicinity of the fire training pit. Analytical results indicate 
tiiat the BTEX contamination is only present in the alluvial aquifer. Of the BTEX contaminants tienzene was 
deteaed with a maximum sampling round 11 concentration of 320 pg/L The estimated levels of benzene 
deteaed in the alluvial aquifer in sampling round 11 are shown in Figure 7. It is currently believed that the 
benzene-contaminated soils are the source of benzene contamination in the nearby groundwater. 

Low levels of TCE were deteaed in several wells at this site. The source of the TCE contamination is 
currently unknown but is not believed to be site-related since TCE is not a fuel-related contaminant and was 
not deteaed in the soils at the site. The maximum on-Base concentration of TCE deteaed in this area in 
both the alluvial and bedrock wells during historical sampling rounds was 29 pg/L, whereas the maximum 
level found during sampling round 11 was 5 pg/L These results suggest that the overall level of TCE 
contamination at the site may be decreasing. The maximum off-Base TCE concentration in this area was 
0 6 pg/L in sampling round 11. TCE groundwater contamination at this site will be addressed under the 
RI/FS for the P2 sites. 
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Groundwater near FT-1 appears to migrating toward the east. It is currently believed that the benzene-
contaminated groundwater may migrate off-Base in the near future. 

WW-1. Wastewater Lagoons 

Surface Water 

TPH was deteaed in the WW-1 skimming basin at 2.0 mg/L during sampling round 3 (1989). TCE was 
deteaed in the skimming basin, outlet to No Name Ditch, and No Name Ditch off-Base, at concentrations 
of 1.9 pg/L, 0.5 pg/L, and 1.9 pg/L, respectively. 

TPH was deteaed in the skimming basin and No Name Ditch at 2.0 mg/L and 22 mg/L respectively, during 
sampling round 7 (1990). TCE was deteaed in the skimming basin at approximately 4.0 pg/L. 

TPH was the primary contaminant of concem deteaed in surface waters in No Name Ditch. TPH was 
detected in the surface water in the on-Base portion of No Name Ditch at levisls slightly exceeding 1.0 mg/L 
during^sampling round 11 (1991), but was not deteaed above this concentration in surface water samples 
colleaed from off-Base portions of No Name Ditch. The concentrations observed in 1991 were generally 
lower than those found in eariier sampling rounds. 

Sediments 

TPH was detected in skimming basin, skimmed waste pond, No Name Ditch (on-Base) and No Name Ditch 
(off-Base) sediments during sampling rounds 1 (1986) and 3 (1989), at concentrations ranging from 2,914 
mg/kg to 33.089 mg/kg, from 1,976 mg/kg to 6,115 mg/kg, from 1,210 mg/kg to 5.000 mg/kg, and 119 
mg/kg, respeaively. 

TPH was deteaed in the skimming basin, skimmed waste pond, outlet to No Name Ditch, and No Name 
Ditch (off-Base), during sampling round 7 (1990). at concentrations of from 2,800 mg/kg to 3,500 mg/kg, 
110 mg/kg, 81 mg/kg, and from 38 mg/kg to 86 mg/kg. 

TPH was the most significant contaminant deteaed in the sediment samples from the lagoons and No Name 
Ditch. TPH deteaed in the lagoons during sampling round 11 ranged from 150 mg/kg to 8,300 mg/kg. 
whereas TPH levels deteaed at off-Base No Name Ditch locations ranged from less than 20 mg/kg to 120 
mg/kg. The TPH concentrations observed in No Name Ditch in 1991 were significantly lower than those 
found in eariier sampling rounds. 

The concentrations of lead, chromium, and cadmium deteaed in No Name Ditch sediments were slightly 
elevated above backgrour>d soil concentrations. 

Soils 

TPH was deteaed during sampling rounds 1 (1986) and 2 (1987) al a range of concentrations from 480 
mg/kg to 518 mg/kg. 

TPH was not deteaed during sampling round 7 (1990). 

TPH was the most significant contaminant deteaed in the surface and subsurface soil samples colleaed 
from soil borings and test pits installed in the immediate vicinity of the lagoons with sampling round 11 
concentrations ranging from less than 20 mg/kg to,4,500 mg/kg. 
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Polyaromatic hydrocarbons (PAHs) were deteaed in the subsurface soil. The semi-volatile organic 
compounds deteaed in the wastewater lagoon dikes during the round 11 (1991) were di-n-butyl phthalate 
(0.27 mg/kg to 0.66 mg/kg in surface soil samples, and a maximum concentration of 0.98 mg/kg in 
subsurface soils), a,a-dimethylphenylamine (0.04 mg/kg), benzo(b)fluoranthene (0.36 mg/kg), 
benzo(a)pyrene (0.25 mg/kg), and indeno(1,2,3-cd)pyrene (0.24 mg/kg). Test pits were also excavated 
around the lagoons. The semi-volatile organic compounds deteaed in the soil samples were di-n-butyl 
phthalate (0.22 mg/kg to 0.45 mg/kg). benzoic acid (1.4 mg/kg), chrysene (0.51 mg/kg), fluoranthene (0.71 
mg/kg), and pyrene (0.7 mg/kg). 

TCE, the groundwater contaminant of concem at WW-1, was deteaed in only a few of the soil samples 
(three out of 52 samples) and at relatively low concentrations (maximum concentration of 0.035 mg/kg). 

Elevated levels of lead, cadmium, and chromium were deteaed in a few of the soil samples collected in the 
vicinity of the wastewater lagoons. Overall, the concentrations of lead, chromium, and cadmium deteaed 
in the soils were only slightly greater than background soil concentrations. Cadmium was deteaed in the 
lagoon dike soil samples during round 11 at 6.4 mg/kg (95% upper confidence limit) in surface soils, 27.4 
mg/kg (95% upper confidence limit) from 0 feet to four feet deep, and at 1.8 mg/kg from four feet to eigtit 
feet deep. Cadmium was also deteaed during the test pit aaivities at 22.1 mg/kg, 95% upper confidence 
limit. 

Groundwater 

Groundwater samples were colleaed during sampling rounds 1 (1986), 2 (1987), 3 (1989), 4 (1989), 6 (1990), 
7 (1990), 8 (1991), 9 (1991), and 11 (1992). TCE was not deteaed during sampling round 1. During 
sampling rounds 2, 3, and 4, TCE was deteaed in monitoring well MW-12 (downgradient of lagoons in an 
on-Base alluvial monitoring well) at 20 pg/L 33 pg/L and 180 pg/L respeaively. TCE was not deteaed 
during sampling round 6. 

TCE was deteaed during sampling round 8 in monitoring well MW-102 (downgradient of lagoons in an on-
Base alluvial monitoring well) at 280 pg/L TCE was deteaed in monitoring wells MW-12 (downgradient of 
lagoons in an on-Base afluvial monitoring well), MW-102 (downgradient of lagoons in an on-Base alluvial 
monitoring well), and MW-120 (off-Base alluvial monitoring well) at concentrations of 72 pg/L. 190 pg/L and 
18 pg/L, respectively. TCE was deteaed in monitoring wells MW-12 (downgradient of lagoons in an on-
Base alluvial monitoring well), MW-102 (downgradient of lagoons in an on-Base alluvial monitoring well), MW-
120 (off-Base alluvial monitoring well), MW-147 (off-Base alluvial monitoring well), and MW-122 (off-Base 
Basalt A (mid-top) monitoring well) at concentrations of 14 pg/L, 57 pg/L, 38 pg/L and 0.4 pg/L 
respeaively. 

TCE is the primary groundwater contaminant at this site. Groundwater sampling results, shown in Figure 
8 for sampling round 11. indicate that a nanow plume of TCE contamination has migrated off-Base from the 
area near monitoring wells MW-12 and MW-102 to wells MW-147 and MW-120. The WW-1 area is underiaid 
by a silty clay layer restriaing vertical migration of contaminants into the bedrock. The source of the TCE 
contamination at Site WW-1 is unknown. The TCE may have originated from one or more small source 
areas in the WW-1 area created from past disposal of solvent-containing wastes or potentially from (a) 
localized spill(s) in the WW-1 area. Since TCE was infrequently detected in the surface or subsurface soil 
samples, the source of the TCE iias either disappeared through volatilization and leaching or is very small 
in size and was not deteaed by the test pit sampling. Additional soil investigation aaivities are planned for 
1993 to identify potential TCE source areas in the vicinity of the wastewater lagoons. 
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Concentrations of most metals in groundwater were similar to natural background levels. In contrast to the 
TCE contamination, no distina pattern of elevated metals concentrations was observed in the groundwater 
at the site. Metals with elevated concentrations in some of the wells are believed to be the result of high 
turbidity in the wells and are not believed to be site-related since they were not deteaed at high levels in 
the soils and sediments. 

The TCE-contaminated groundwater plume is currently migrating off-Base to the east. 

Residential Well Monitoring Results 

Several residential wells are located in the vicinity of sites SW-1, FT-1, and WW-1. These wells have been 
periodically sampled for volatile organic contamination since 1986. TCE and chlorobenzene were the only 
contaminants deteaed in samples colleaed during sampling rounds 8, 9, 10, and 11. The maximum 
concentrations deteaed for both contaminants did not exceed 1 pg/L. 

VL SUMMARY OF SITE RISKS 

CERCLA response aaions at the PI Operable Units as described in the ROD are intended to protea human 
health and the environment from risks related to current and potential exposures to hazardous substances 
at the sites. 

To assess the risk posed by site contamination, a Baseline Risk Assessment was completed as part of the 
RI. The human health risk assessment for the on-Base PI Sites considered potential effeas of the site-
related contaminants on human health, and the ecological risk assessment evaluated potential risks to the 
environment. The risk assessments were conduaed in accordance with EPA's Risk Assessment Guidance 
for Superfund. Volume I: Human Health Evaluation Manual (RAG HHEM) and Volume II: Environmental 
Assessment Manual, other EPA national guidance, and EPA Region 10 Supplemental Risk Assessment 
Guidance for Superfund. This seaion of the ROD summarizes the results of the Baseline Risk Assessment 
for the on-Base Pi Sites. 

A. Human Health Risks 

The human health risk assessment considered potential risks associated with exposure to site contaminants. 
The assessment involved a four-step process thiat included the identification of contaminants of concem, 
an assessment of contaminant toxicity, an exposure assessment of the population at risk, and a 
charaaerization of the magnitude of risk. The risk assessment uses reasonatrfy conservative assumptions 
to determine risk, such as daily exposure to contamination for 30 years. The risk assessment also considers 
changes in uses of land or groundwater that may occur in the future. 

A.1 Major Contaminants of Concem 

Chemicals of concern were seleaed for each Fairchild AFB Pi site evaluated based on contaminant 
occurrence and distribution in the environmental media (summarized in Seaion V) and a risk-based 
screening approach suggested in the EPA Region X Supplemental Risk Assessment Guidance for Superfund 
(EPA, August 1991). The following list presents the major contaminants of concem for each site: 

SW-1 - Trichloroethene 

PS-2 - Total petroleum hydrocarbons, benzene, ethylbenzene. and xylenes 
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PS-6 - Trichloroethene 

PS-8 - Total petroleum hydrocariDons, trichloroethene, benzene, ethylbenzene, and xylenes 

FT-1 - Benzene, toluene, ethylbenzene, xylene, and trichloroethene 

WW-1 - Trichloroethene, polyaromatic hydrocarbons, cadmium, lead, and chromium 

IS-1 -Trichloroethene 

In overview, the major contaminants of concern for the Fairchild AFB PI sites were fuel related contaminants 
and/or the chlorinated hydrocartjons. Metals (cadmium, lead, chromium) and the polyaromatic 
hydrocarbons are also considered major contaminants of concem for site WW-1. 

A.2 Toxicity Assessment 

A toxicity assessment was performed for all chemicals seleaed as indicator chemicals for public health risk 
assessment. A toxicity profile developed for each chemical provides a qualitative weight-of-evidence that 
site contaminants pose aaual or potential hazards to human health. Toxicity criteria (cancer slope faaors. 
reference doses) and regulatory standard or guidelines were summarized for each contaminant of concem. 

A.3 Exposure Assessment 

The exposure assessment conduaed for the Fairchild AFB PI sites identified the potentially exposed 
populations given the current and expeaed future land use scenarios, charaaerized the exposure based 
on the most relevant exposure pathways, and developed exposure doses which were evaluated during the 
risk charaaerization. 

Current and Future Land/Groundwater Use at Fairchild Air Force Base 

Fairchild AFB is currently an aaive air force tiase and will remain an aaive base for the foreseeable future. 
Land use classifications and access restriaions at Fairchild AFB prohibit Base residents and off-Base 
residents from coming into direa contaa with contaminated environmental media at any of the operable 
units under investigation. The current and expeaed future land use for areas adjoining the liase is 
residential, light commercial/industrial, or agricultural. It should be noted that site SW-1. FT-1, and WW-1 
are located at the Base boundary. If land use near Fairchild AFB significantly changes, or if Fairchild AFB 
ceases-operations, the remedies presented in this decision document will be reevaluated. 

Groundwater (on-Base) in the immediate vicinity and downgradient of the Priority 1 sites is not currently 
used as a domestic water supply source. There are no plans to develop this groundwater as a resource 
in the future. However, more than 20 residential water supply wells are located downgradient of sites FT-1 
and WW-1 (off-Base). At least two residential wells are located in the vicinity of site SW-1. Residents in 
these areas do not currently have the option of tapping into a public water supply system. 

Receptors of Concern/Exposure Assessment Methodologv 

Based on the contamination summary presented in Seaion V and the current/future land use scenarios 
described in the preceding paragraphs, the following primary receptors of concern are identified: 

Base personnel who come into contaa with, potentially contaminated surface soils during the 
performance of assigned duties (relevant for all Pi sites) 

25 



Off-Base residents who use domestic water supply wells downgradient of the Priority 1 operable 
units, this is particulariy relevant for FT-1 and WW-1). 

Base personnel/residents who contact (accidental ingestion, dennal contact, inhalation of dusts) 
No-Name ditch sediments (relevant for site WW-1). 

Exposures incurred by the aforementioned receptors under the current land use scenarios were evaluated 
quantitatively in the baseline public health risk assessment. Additionally, the baseline risk assessment also 
evaluated, quantitatively, exposures incurred by a theoretical receptor assuming residences are built on Base 
property in the vicinity of the Pi sites at some time in the future (i.e., A future residential land use scenario 
assumed that a resident would use the groundwater as a domestic water supply and be exposed to surface 
soil contaminants. As stated previously, a future residential land use scenario is very unlikely for Fairchild 
AFB. 

The exposure assessment of contaminant concentrations detected at the PI sites used standard exposure 
factors (Federal EPA or Region X) to develop exposure doses for relevant exposure routes. Assuming the 
domestic use of groundwater resource, the ingestion, dermal contact, and inhalation of volatile compounds 
exposure routes were evaluated. Assuming contact with contaminated surface soils, the accidental 
ingestion, dermal contact and inhalation of airborne soil particulates exposure routes were evaluated. 
Average and the upper 95% confidence limit on the average define the exposure point concentrations 
evaluated. Contaminant concentrations detected in overburden and basalt monitoring wells were evaluated 
separately. On-Base contaminant concentrations were evaluated separately from off-Base contaminant 
concentrations. 

A.4 Risk Characterization 

The Risk Characterization integrates the information developed in the toxicity assessment and exposure 
assessment to characterize the carcinogenic and non-carcinogenic risks associated with contaminant 
concentrations detected at the five P-1 sites. The acceptable risk range for carcinogens is one additional 
chance in ten thousand (1 x 10"*) to one chance in one million (1 x 10^ according to CERCLA. Under the 
Washington State Model Toxics Control Act (MTCA), the maximum acceptable overall site risk from 
carcinogens is one chance in one hundred thousand (1 x 10*). 

For non-carcinogens, acceptable levels are generally those to which the human population may be exposed 
during a 30 year period without adverse health effects. Non-carcinogenic risks are estimated by calculating 
a Hazard Index (HI). According to both federal arid state hazardous waste laws, an acceptable risk level 
for non-carcinogens is a HI value less than One. 

The results of the human health risk assessment are shown in Tables 2 and 3 for the soils/sediments and 
groundwater, respectively. As shown in Table 2, for exposures to soil or sediment, risk estimates were 
calculated for both residential and industrial land use scenarios. The combined soil/sediment and 
groundwater risk-results, assuming that a receptor was exposed to site-related contaminants via both 
groundwater and soil/sediment pathways, are shown in Table 4. 
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TABLE 2 

SUMMARY RISK TABLE FOR SOIUSEDIMENT EXPOSURE SCENARIOS 
FAIRCHILD AFB, WASHINGTON 

Site 

Risk Results | 
Cancer Risk Results 

Residential 

RME"» A V G " 

Industrial 

RME'" 1 AVG"^ 

Hazard Indices | 

ReskJential 

RME'" A V G " 

Industrial 

RML"» 1 AVG«^ 

SW-1 

Surface Soils 

Test Pit Soil Samples (0- to 4-root depth) 

3x 10* 

3 x 1 0 * 

3 X 1 0 ' 

2 X 10 ' 

4 X 10 ' 

3 X 10 ' 

3 X 10 ' 

2 X 10 ' 

4 x 1 0 ^ 

4 X 10* 

1x10-" 

8 X 10 » 

5 x 1 0 ' 

5 X 10* 

5 X 10 ' 

4 X 10» 

PS-2 
Surface Soils 
Subsurface Soils 

— 

— 

— 
— 

_^ . v 

— 

— 

— 
4 X 10 ' 
7 X 10 ' 

8 x 10^ 
4 X 10 ' 

8 X 10 * 
1 X 10 ' 

6 x 10^ 
4 x 1 0 ' 

P8-« 
Surface Soils 
Subsurface Soils 

— 

— 

— 

— 

— 

— 

— 

— 
2 X 10 ' 

5 X 10 ' 

2 X 1 0 ' 

5 x 1 0 * 

4 x 10 ' 

8 X 10* 

1 X 10 ' 

4 X 10* 

P8-8 

Surface Soils 
Subsurface Soils 

— 

— 

— 

— 

— 

— . 

• — 

• ' — 

2 X 10 ' 
4 X 10 ' 

2 x 1 0 ^ 
4 X 1 0 ' 

4 X 10 ' 
8 X 10 ' 

1 X 1 0 ' 

3 X 1 0 ' 

FT-1 
I 2 x 1 0 ' I 7x10* I 2x10 * I 8x10* | 4x10^ | 4 x 1 0 ' j 7 x 1 0 ' | 4 x 1 0 ' | Soils 

WW-1 
Surface Soils 

Test Pits East 

Test Pits North 

Dike Surface Soils 
Dike Borings 

No Name Ditch 

3 X 10* 

1 X 10* 
— 

3 X 1 0 ' 

I x 10* 

4 X 10 ' 

1 x 1 0 * 

4 X 1 0 ' 

— 

3 x 1 0 * 

1 X 1 0 ' 

3 x 1 0 * 

5 x 1 0 * 

2 x 1 0 * 
— 

2 X 1 0 ' 
8 X 1 0 ' 

2 X 10 ' 

3 X 10* 

9 X 10 ' 
— 

9 x 1 0 * 
3 X 1 0 ' 

8 x 1 0 * 

7 X 10 ' 

3 X 10 ' 

6 X 1 0 ' 

2 X 10 ' 
3 X 10 ' 

4 X 10 ' 

1 X 1 0 ' 

3 X 1 0 ' 

6 x 1 0 * 

2 X 1 0 ' 

3.0 X 1 0 ' 

4 X 10 ' 

1 X 10 ' 

6 X 10 ' 

1 x 1 0 * 

3 X 10 ' 

4 X 1 0 ' 

5 X 10 ' 

7 X 1 0 ' 

2 X 1 0 ' 

5 X 10* 

1 X 10* 

2 X 10 ' 

2 X 10 ' 

ID 
PI 

RME - Reasonable Maximum Exposure case 
AVG -Average case 



TABLES 

SUMMARY RISK TABLE • GROUNDWATER"' 
FUTURE RESIDENTIAL LAND USE SCENARIO 

FAIRCHILD AFB, WASHINGTON 

Ski 

RWcRMUt 

RMidMtiilCannrRWc 

RME AVO 

RMidMtiil Hazard IndicM 

RME AVG 

SW-1 
Basalt A • SW of landfiB 

Basalt A • NE of iandflfl 

Basalt A - Baaa 

-

4.0x10* 

-

-

5.0 X 10^ 

-

2.0 X 10^ 

9.0 X 10* 

— 

1.0x10^ 

2.0x10* 

— 

IS-1 
tt^salt A Top Mid 

I Stisatt A iQaaa) 
2.0 X 10* 
5.0 X 10* 

2.0x10^ 

ToTiF" 4.0 X 10^ 

WWA 

FT-I 
On-Base ABuviai 
Off-Base Alluvial 

Basalt A Top-Mk}-On Base 
Basalt A Top-Mtd-OfT Base 
Basalt A (Base) On Base 
Basalt A (Base) Off Base 

1.0x10* 
2.0 X i a ' 

1.0 X 10"» 

1.0x10* 

5.0 X 10* 

9.0 X 10* 

3.0x10-' 

3.0 X 10* 

9.0 X I f f ' 

1.0 X Iff" 

M m s i 

SafiaSA 
1.0x10* 

1.0x10* 

8.0x10* 

2-0x10* 

1.0x10' 

7.0 X 10* 

3.0x10" 
3.0x10-* 

PS-« 
Alluvial 

Basalt A 
4.ext5* 

-

3.0 Jt Iff* 

-

-

• • -

-

-

PS-i 
A S M M 

Bas^A 

«.©x10* 

t J s l O * 
U O t i C * 

2JJr10* 
zoxief 

— 
8.0x10-' 

•mg* 

Muv\MWelSa'i3p&&dim 
Alluvtaf WeiB - Dowmgndnot 
ASuviai W^^ ' Off Saaa 

BasaS ̂  (Top *«d) Osn Base 
Basalt A (Top Mid) Off Base 

4.&%f&*' 

3JD%tO* 

2.0x10* 

2.0x10-' 

ajxfo* 
t M z i S * 
2.0x10* 

— 
3.0 X 10* 

2.0x10* 

. — 
— 

- • 

4.0 X 10-* 
— 
— 
— 

-

9.0x10-* 

2.0 X 10* 

1.0 X IO-* 

^\ -The risks presented are the sum of the risk contributions Ijy the ingestion, inhalation 
and dermal contact exposure pathways in groundwater for the RME and AVG 
receptors. 



TABLE 4 

SUMMARY RISK TABLE FOR COMBINED GROUNDWATER AND SOIL EXPOSURE 
PATHWAYS'" 

FUTURE RESIDENTIAL LAND USE SCENARIO 
FAIRCHILD AFB. WASHINGTON 

Sita 

SW-1 

Basalt A - SW of landfiB 

Basalt A - NE of landfiB 

Basalt A - Base 

IS-I 

Basalt A Top Mid 

Basalt A (Base) 

PS.2 

Alluvial 

Basalt^A 

PS-6 

Alluvial 

Basalt A 

PS-« 

Alluvial 

Basalt A 

WW-1 

Alluvial Wells - Upgradient 

Alluvial Wells - Downgradient 

Alluvial Wells - Off Base 

Basalt A (Top Mkl) On Base 

Basalt A (Top Mkj) Off Base 

Risk Rasut 

Residential Cancar Ride 

RME 
(S» 

3.0 X 10* 

7.0 X 10* 

3 .0x10* 
Q) 

2.0 X 10* 

5.0 IC t o * 

^ m 

1.0x10* 

1 .0x10* 
PI 

4.0 X 10* 

-
O) 

8.0 X 10* 

1 .0x10* 

•»• 

4.0 X 10* 

6.0 X 10* 

5.0 X 10* 

3.0 X 10* 

3.0 X 10* 

AVG 

w 

3.0 X 10-' 

7.0 X 10-' 

3.0x10- ' 

« > 

ZJO X 10-' 

4 .0x10- ' 

at 

8 . 0 x 1 0 * 

2.0 X 10* 

m 

3.0 X 10-' 

-

w 

2.0 X 10* 

2.0 X 10* 

« 

2.0 X 10* 

4.0 X 10* 

3.0 X 10* 

1.0 X 10* 

1.0 X 10* 

Residamial Hazard Indicas 

RME 
(3> 

2.0 X 10-* 

1.0x10-* 

A.a X 10* 

« 

. -

4.0 X 10-* 

m 

1.0x10 ' 

1.0x10-' 

m 

2.0 X 10-' 

2.0 X 10-' 

m 

3.0x10° 

4.0 X 10-' 

«'•) 

3.0 X 10-' 

3.0 X 10 ' 

3 . 0 x 1 0 ' 

3 . 0 x 1 0 ' 

3.0 X 10-' 

AVG 

w 

2.0 y *^^ 

^ 2 . 0 X 10* 

1.0x10* 

o 

— 

1.0x10-* 

<«i 

3.0x10° 

3.0x10-* 

m 

2.0x10-* 

2.0 X 10-* 

(«) 

_8.0 X 10' 

4 .0x10* 

I ' l l 

3.0 X 10 ' 

3.0 X 10 ' 

3.0 X 10-* 

3.0 X 10-* 

3.0x10-' 



TABLE 4 
SUMMARY RISK TABLE FOR COMBINED GROUNDWATER AND SOIL EXPOSURE 
PATHWAYS*" 
FUTURE RESIDENTIAL LAND USE SCENARIO 
FAIRCHILD AFB, WASHINGTON 
PAGE TWO 

Sita 

FT-I 

On-Base Alluvial 

Off-Base Alluvial 

Basalt A Top-Mid-On Base 

Basalt A Top-Mid-Off Base 

Basalt A (Base) On Base 

Basalt A (Base) Off Base 

RisfcRasuk 

Residentiai Cancer Rislc 

RME 
(5) 

1.0 X 10* 

4.0 X 10-' 

I.Ox 10* 

2 .0x10- ' 

2.0 X 10-' 

2.0 X 1 0 ' 

AVG 
(5) 

1.0x10* 

6 .0x10* 

9.0 X 10* 

7 .0x10* 

7.0 X 10* 

7 .0x10* 

Residential Hazard Indicas 

RME 
15) 

7.0 X 10° 

4.0x10- ' 

4.0 X 10"' 

4.0 X 10 ' 

5.0 X 10-' 

4.0 X 10 ' 

AVG 
(5) 

1.0 X 10"' 

4.0 X 10-' 

5.0x10-* 

4.0 X 10-* 

6.0 X 10-* 

4.0x10-* 

(1) 

ID 

(31 

(«1 

IS 

(ffl 

m 
m 
It) 

|10) 

The risks presented are the sum of the contributions by both soil and groundwater 
exposure pathways to determine the risic for the RME and AVG receptors. The risks 
presented at>ove are ttie sum of the indivkiual site risks due contaminants in 
groundwater (Tabie 3) and the site soil subset which wouM produce the most 
consen/ative risk value (Tat>le 2). Site soil subsets containing hexavalent chromium 
were not consklered in the evaluation of the SMI contribution to risk under this 
scenario. 
Risk due to groundwater only; no soil contribution. 
SW-1 subsurface soil (4-8 feet). 
SW-1 surface soil. 
FT-1 subsurface soil (0-4 feet). 
PS-2 subsurface soiL 
PS-6 surface soil. 
PS-8 subsurface soil. 
WW-1 surface soil. 
WW-1 test pits east of lagoon. 
WW-1 sut)surface soil (Dike). 



Cancer risk values were not calculated for the soils at IS-1, PS-2, PS-6, and PS-e tjecause no site-related 
carcinogenic contaminants were deteaed at these sites. Risk estimates were also not calculated for the 
sediment contained in the french drain manholes at lS-1 because there is no direct exposure pathway to 
these sediments. These sediments were removed during the IS-1 removal aaion. The risk estimates shown 
in Table 2 indicate that there would be no unacceptable risks to human health posed by exposure to the 
soils or sediments at any of the Pi Operable Units under an industrial use scenario. With respea to a 
residential land use scenario, no unacceptable risks would be posed by exposure to the soils or sediments 
at the PI sites with the exception of the soil at site WW-1. The cancer risk of 3 x 10* for the soil at WW-1 
is within the acceptable 1 x 10''to 1 x 10 'range established under federal law but slightly exceeds the 1 
x 10' level established by the Washington State MTCA regulation. The principal indicator chemicals 
contributing to the risk are the carcinogenic PAHs and cadmium. However, it should be noted that the 
carcinogenic PAHs were deteaed infrequently in WW-1 soil samples (i.e.. PAHs were deteaed in one of 11 
soil samples only). Cadmium was deteaed in several surface and shallow subsurface soil (0-4 feet) 
colleaed (particulariy from lagoon dikes and test pits to the east of the lagoons). However, few deteaions 
exceed the MTCA Method B aaion level of 40 mg/kg. 

The groundwater risk assessment results shown in Table 3 indicate that cancer risks for all of the Pi sites 
are within the acceptable 1 x 10"*to 1 x 10 'range established under federal law. except for site PS-2. which 
significantly exceeds the 1 x IO"*upper risk level. Cancer risks for sites PS-2. WW-1, and FT-1 (for benzene) 
exceed the 1 x 10* level established by the Washington State MTCA regulation. With respea to non
carcinogens, hazard indices calculated for sites PS-2 and PS-8 exceed one, indicating that potential adverse 
health effects could result from consumption of contaminated groundwater at these sites. 

B. Uncertainty Analysis in Human Health Risk Assessment 

Carcinogenic and non-carcinogenic health risks were estimated in the baseline put)lic health risk assessment 
for the PI sites using various assumptions; therefore, the risk assessment results presented in Tables 2, 3, 
and 4 contain an inherent amount of uncertainty. The extent to which health risks can be charaaerized is 
primarily dependent upon the accuracy with which a chemical's toxicity can be estimated and the accuracy 
of the exposure estimates. 

Examples of uncertainty in the exposure and risk assessment methodology used in this risk assessment are 
as follows: 

The exposure scenarios assume chronic exposure to contaminant levels that do not change with 
time. In reality, contaminant levels often change with time in response to source loading or 
depletion and physical/chemical/biological forces such as chemical or biochemical degradation. 

• -The baseline put>lic health risk assessment evaluated a hypothetical future residential land use 
"scenario. Given that Fairchild AFB is currently an aaive USAF base and will remain an aaive tiase 
for the foreseeable future, this scenario is very conservative. It should be noted that cancer risk 
results for soils exceed 1 x 10* only when the residential scenario is evaluated for the WW-1 site. 

The baseline risk assessment evaluated the potential future use of the groundwater as a domestic 
water supply resource. However, groundwater is not used as a domestic water supply resource. 
Although the cancer risk estimates for contaminant concentrations deteaed in onsite monitoring 
wells for PS-2, FT-1, and WW-1 exceed 1 x 10* with the exception of the off-Base WW-1 alluvial 
monitoring wells, risk estimates for the off-Base monitoring wells and residential wells do riot exceed 
1 X 10* 
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Although lead, a chemical of concem, has been classified as a B2 carcinogen, a Carcinogenic Slope 
Faaor has not been published by EPA. This presents a data gap in the risk assessment. 
Additionally, the Reference Dose previously published for lead has been withdrawn. Because lead 
is a predominant contaminant at the Base, toxicity criteria for lead would allow for a more complete 
quantitative risk assessment. 

The toxicity criteria for and/or carcinogenic classifications of several of the chemicals of concem 
(e.g.. carcinogenic PAHs other than benzo(a)pyrene) are currently under review by the EPA. Risk 
estimates based on current toxicity for those compounds should be viewed with less certainty than 
risks estimated for chemicals based on toxicity criteria completely reviewed and approved by EPA. 

The sampling locations seleaed for the Fairchild AFB RI were biased such that potential areas of 
elevated concentrations would not be overiooked. Thus, risk estimates are conservative. 

The EPA is currently reviewing draft guidance for assessment of the dennal route of exposure. As 
stated previously, dermal absorption of volatile organic compounds is prediaed by some 
researchers to be significant. 

The Reference Dose used for TPH should be viewed as a tentative/interim value. It is not currently 
listed in IRIS. No Cancer Slope Faaor is curtently available for TPH. 

In addition to these sources of uncertainty, the chemical analytical data base has limitations in such areas 
as sample locations and sample representiveness. These uncertainties are present in every baseline risk 
assessment. 

Some of the uncertainties listed in the proceeding discussion potentially affea the results presented in the 
public health risk assessment. Because lead and TPH are predominant site contaminants, the lack of 
toxicity criteria for lead and the interim nature of the Reference Dose for TPH (and lack of a Cancer Slope 
Faaor for TPH). in particular, may result in an underestimation of the risks presented in the quantitative risk 
assessment. Fortunately, public health benchmarks (MTCA goals and/or EPA Aaion Levels) exist for lead 
and TPH. Thus, although lead and TPH may not be evaluated to the fullest extent quantitatively, site 
contaminant levels are compared to the available benchmarks and public health/remediation conclusions 
can be drawn in the RI/FS prepared for the Pi sites. Thus, it is unlikely that these uncertainties would alter 
the overall conclusions of the risk assessment. 

C. Ecological Risks 

An ecological risk assessment was conduaed to evaluate the potential adverse impaas to plants and 
animals resulting from exposure to contamination associated with the on-Base PI sites. The assessment 
investigated potential impaas to burrowing and ground-dwelling animals exposed to surface and subsurface 
soil contamination at the sites as well as impaas to wildlife exposed to contaminated surface water and 
sediment present at the WW-1 site. 

The results of the ecological assessment indicate that no adverse impaas to plants or animals are expeaed 
from their exposure to contaminated soil associated with the on-Base Pi sites. No federal or state 
threatened or endangered species or critical habitats are known to be associated with Fairchild AFB. 
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Much of the ecological assessment was focused on the wastewater lagoons and No Name Ditch at the 
WW-1 site. In addition to calculated risk estimates, a qualitative risk assessment was performed for the TPH 
deteaed in the lagoons based on a review of the available literature on the impaa of TPH in aquatic 
ecosystems. The results of the revised ecological risk assessment show that current ecological impaas 
associated with the lagoons are minimal, and that conditions within the lagoons are expeaed to improve 
with time. Specific findings of the ecological assessment for WW-1 include: 

The primary threat to ducks and other waterfowl using the lagoons is the possibility of becoming 
fouled with oil. Servicing of the oil/water separators and grit chambers has significantly reduced 
the presence of floating produa and oil sheens on the lagoons and the potential for ducks and 
other waterfowl using the lagoons to become fouled with oil. 

The toxicity associated with TPH is related to the concentrations of aromatic hydrocairbons. These 
compounds were infrequently deteaed in the surface water and sediments at WW-1, suggesting that 
there is minimal toxicity associated with the resWual TPH present in the sediments. 

• * Biodegradation of TPH occurs naturally in the environment, and aerobic conditions serve to enhance 
. ''-̂ - the rate of biodegradation. The continuous supply of water, along with the stirring effeas of wind 

aaion. are expeaed to enhance biodegradation of the TPH to some degree by promoting aerobic 
conditions in the lagoons. Thus. TPH levels in the existing lagoons are expeaed to gradually 
decline through biodegradation as well as through other weathering processes (e.g.. photo- and 
chemical oxidation). 

The wastewater lagoons are a man-made stmaure in which an aquatic community, tolerant to the 
continuous input of TPH, has developed. With the decrease in TPH inputs and the continued 
degradation of the existing TPH in the sediments, it is anticipated that the aquatic community 
inhabiting the WW-1 lagoons will increase in diversity. Sensitive benthic species that may have 
previously been excluded from the lagoons due to the presence of TPH may colonize the lagoons 
as TPH levels gradually decline. 

Obsen/ations of the emergent vegetation growing in the WW-1 lagoons indicate that the cun-ent 
impaas of TPH, if any. are minimal. With the decrease in TPH inputs into the lagoons and the 
gradual degradation of resident TPH. the diversity of the lagoons' already abundant emergent 
vegetation is expeaed to improve. 

D. Uncertainty in Ecological Risk Assessment 

Because risk charaaerization is essentially the integration of the exposure assessment and liazard 
assessment, sources of uncertainty associated v\^h either of these elements also contribute to uncertainty 
in risk 'cfiaraaerization. In addition, the risk charaaerization procedure itself should contribute to overall 
uncertainty. Except for the food cfiain evaluation, the quotient method was seleaed as the risk 
charaaerization method of choice for this assessment. The advantages of this method, and one of the 
primary limitations associated with this method, were previously addressed. 

Additional limitations of the quotient method, according to EPA's Risk Assessment Methods: A Review and 
Evaluation of Past Praaices in the Superfund and RCRA Programs (EPA-230-03-89-044). include the 
following: 

1. EPA-reviewed toxicity data are available for only a limited numljer of chemicals. 

2. Chronic toxicity endpoint data can be inconsistent. 
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3. Toxicant interaaions are not addressed. 

4. Toxicity data are sparse for media other than surface waters. 

5. Analytical deteaion limits commonly exceed toxicity benchmark values (i.e, criteria). 

6. There is no means for estimating severity of impaas if benchmark toxicity values are 
exceeded. 

Decreasing the level of uncertainty associated with each of the limitations described above was 
accomplished using a variety of processes. A brief response to each of these limitations follows: 

1. The use of acceptable chemical quantitative stmaure aaivity relationships should provide 
reasonable estimates of toxicity data for untested chemicals. 

2. Seleaing chronic toxicity tests results based only on appropriate endpoints (e.g., effeas 
on mortality, growth, and reproduaion), test design, and test durations should decrease the 
uncertainty associated with chronic test results. 

3. The method of Barthouse et al. (1986), which simply sums quotients and addresses 
cumulative toxicity, addresses toxicant interaaions in a reasonable and consistent manner, 
based on the generally accepted principle of chemical additivity. 

4. Sufficient toxicity data for media other than surface waters generally exist; when combined 
with extrapolations based on chemical stmaure aaivity relations or interspecies 
correlations, reasonable estimates of required data are possible. 

5. A reasonable, conservative, and proteaive approach for dealing with relatively high 
detection limits and low "safe" chemical concentrations includes setting the environmental 
concentration of the chemical to one half the deteaion limit. This procedure probably 
results in overestimation of aaual environmental concentrations of chemicals of concem. 
but is reasonable in view of analytical limitations. 

6. The severity of ecological impaas expeaed from exceedences of toxicity benchmark values 
(e.g.. chronic ambient water quality criteria) can be estimated using the cumulative method 
of assessing toxicant additivity. 

Every effort was taken to ensure that risk charaaerization was performed in the most appropriate manner 
for this risk assessment. All of the atxjve-mentioned iteins probably contribute to total uncertainty to some 
extent. 

Data colleaion components that can be useful for some Ecological Risk Assessments, but were not 
performed for this assessment, include (1) detailed macroscopic and microscopic tissue analysis of aquatic 
and terrestrial biota, and (2) toxicity testing using study area surface waters, sediments, and surface soils. 
However, based on the extensive environmental sampling incorporated into this assessment, and on the 
limited exposure potential for most sites in the study area, it was determined that such additional procedures 
were unnecessary at this time. 
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In summary, several sources of uncertainty might contribute to overall uncertainty in the final risk estimates, 
including those sources discussed in the exposure and hazand seaions of this assessment. Throughout this 
assessment, if levels of uncertainty were unknown, or if impaas associated with uncertainty could not be 
estimated accurately, a conservative approach was taken. The consistent use of conservative assumptions 
probably overestimated aaual risk to biota in neariy all cases, but no appropriate or reasonable altemative 
to conservatism has been identified. 

Vll. REMEDIAL ACHON OBJECTIVES 

The results of the RI and Risk Assessment were used to determine the need for cleanup aaion at these 
sites. The objeaives of the cleanup aaions for each site are summarized in the following seaions. The 
following remedial aaion objeaives have been established for the Pi sites: 

• ^ Prevent residential exposure to potential contaminants within the subsurface soil and debris (for Old 
" ' ' Base Landfill and Wastewater Lagoons). 

• "•''''" Prevent exposure to potential contaminants in the subsurface soils and sediments at WW-1. 

Minimize movement of contaminants from soil/debris to groundwater. 

Prevent consumption of groundwater exceeding federal Safe Drinking Water A a (SDWA) Maximum 
Contaminant Levels (MCLs). 

Restore contaminated groundwater to its beneficial uses, which at these sites is drinking water. 

Prevent further migration of contaminated groundwater. 

A. . Need For Feasibil'rty Study Evaluation 

Specific details concerning the need for soil or groundwater cleanup at each site are discussed in the 
following seaions. 

SW-1. Old Base Landfill Northeast of Taxiwav No. 7 

The re^sults of the risk assessment indicate that there would be no unacceptable risks to human health posed 
by expipsure to the soils at SW-1 under both residential and industrial use scenarios. However, since the 
site was a fornier sanitary landfill, there is a potential for buried contamination not kJentified during the RI 
to be present within the landfill. Therefore, exposure to potential contaminants within the landfill is still a 
human health concem. 

The primary groundwater contaminant of concem at the SW-1 site is TCE. Althpugh no sources of TCE 
were identified within the SW-1 landfill, buried waste not identified in the RI could serve as a source of 
groundwater contamination. Therefore, source control altematives for the landfill were evaluated in the FS. 

With respea to the TCE deteaed in the groundwater at SW-1. the estimated cancer risk is within the 
acceptable range established under federal law and is below the state level of 1 x 10* However. TCE 
concentrations detected in several monitoring wells currently exceed the federal MCL standard of 5 /ig/L. 
Therefore, groundwater cleanup alternatives were evaluated in the FS. 
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IS-1. Building 1034 French Drain Svstem 

The results of the risk assessment indicate that there would be no unacceptable risks to human health posed 
by exposure to the soils at IS-1 under both residential and industrial use scenarios. With the completion 
of the removal aaion at IS-1 in December 1992, contaminated sediment was removed, and all conduits, 
including surface water drainage into the manholes, and potential sources of groundwater contamination, 
have been eliminated at the IS-1 site. Thus, no further remedial aaions are necessary for the soils or 
sediments at IS-1, and no remedial aaion objeaives have been established. 

The RI investigation did not identify a groundwater contaminant plume associated with the IS-1 site. Thus, 
no remedial aaion objeaives have been established for the groundwater at IS-1. 

OU-1. P5-2. nightline Operable Unit 

The results of the risk assessment indicate that there would be no unacceptable risks to human health posed 
by exposure to the soils at PS-2 under both residential and industrial use scenarios. Since soil contaminated 
with TPH could potentially serve as a source of groundwater contamination, source control alternatives for 
PS-2 were evaluated in the FS. 

The floating fuel produas deteaed in two of the monitoring wells at PS-2 serve as a source of groundwater 
contamination. It is believed that the floating produa is the principal threat at PS-2. Therefore cleanup of 
floating produa was evaluated. 

With respect to groundwater, the estimated cancer risk curtently exceeds acceptable levels established 
under both state and federal law. Furthermore, benzene concentrations deteaed in several monitoring wells 
currently exceed the federal MCL standard of 5 / ^ / L For these reasons, groundwater cleanup alternatives 
were evaluated in the FS. 

OU-1. PS-6. Rightline Operable Unit 

The results of the risk assessment indicate that there would be no unacceptable risks to human health posed 
by exposure to the soils at PS-6 under both residential and industrial use scenarios. Also, results of the RI 
indicate that the soils are not a source of groundwater contamination. Thus, no remedial aaions are 
necessary for the soils at PS-6, and no remedial aaion objeaives have been estat>lished. 

The RI investigation did not identify a groundwater contaminant plume associated with thp PS-6 site. Thus, 
no remedial aaion objeaives have been established for the groundwater at PS-6. 

OU-1. PS.fl. Flightline Operable Unit 

The results of the risk assessment indicate that there would be no unacceptable risks to human health posed 
by exposure to the soils at PS-8 under both residential and industrial use scenarios. Since soil contaminated 
with TPH could potentially serve as a source of groundwater contamination, source control alternatives for 
PS-8 were evaluated in the FS. 

With respea to the fuel-related contamination detected in the groundwater at PS-8, the estimated cancer 
risk is within the acceptable range established under federal law and does not exceed the state level of 
1 X 10* The maximum groundwater benzene concentration detected during sampling round 11 was equal 
to the federal MCL of 5 / q / L However, benzene concentrations did exceed the MCL in eariier sampling 
rounds. In addition, TPH concentrations in several wells curtently exceed the state MTCA groundwater 
cleanup level of 1.0 mg/L For these reasons; groundwater cleanup alternatives were evaluated in the FS. 
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FT-1. Fire Training Area 

The results of the risk assessment indicate that there would be no unacceptable risks to human health posed 
by exposure to the soils at FT-1 under both residential and industrial use scenarios. Results of the RI 
indicate that the soil contaminated with TPH are not a source of groundwater contamination, but that soil 
contaminated with benzene are a potential source of groundwater contamination. It is also believed that 
the benzene-contaminated soils are the principal threat at FT-1. Therefore, source control altematives for 
the benzene-contaminated soil at FT-1 were evaluated in the FS. 

With respea to the fuel-related contamination deteaed in the groundwater at FT-1, the estimated cancer 
risk is within the acceptable risk range established under federal law but exceeds the state level of 1 x 10* 
The maximum groundwater benzene concentration significantly exceeds the federal MCL of 5 pg/L For 
these reasons, groundwater cleanup alternatives were evaluated in the FS. 

WW-1. Wastewater Lagoons 

The results of the risk assessment indicate that there would be no unacceptable risks to human health posed 
by exposure to the sediments in No Name Ditch under both reskJential and industrial use scenarios. With 
respea to the soils, the industrial and residential use cancer risk estimates are within the acceptalile range 
based on federal law, and the residential use cancer risk estimate is only slightly above the Washington State 
standard. Land use at this site is expeaed to remain industrial. Therefore, aaions to dean up the soil for 
residential purposes were not considered in the FS. Institutional controls to limit the site to industrial usage 
were evaluated. 

Results of the ecological risk assessment indicate that there are minimal risks to plants and animals 
associated with the wastewater lagoons, and that ecological conditions in the lagoons should continue to 
improve naturally. Therefore, cleanup aaions for the purpose of ecological proteaion were not considered 
in the FS. 

Results of the RI indicate that the soils and sediments at WW-1 are not a source of groundwater 
contamination. Therefore, source control altematives were not evaluated in the FS at this time. However, 
additional field investigation activities are planned to determine if a TCE source is present at the site. If a 
TCE source is identified, cleanup altematives will be evaluated at that time. 

With respea to the TCE contamination deteaed in the groundwater at WW-1, the maximum TCE 
concentration significantly exceeds the federal MCL of 5 pg/L the estimated cancer risk is within the 
acceptable range established under federal law but exceeds the state level of 1 x 10*. For these reasons, 
groundwater cleanup altematives were evaluated in the FS. 

B. Development of Cleanup Levels 

Cleanup levels for the on-Base Priority One Sites have been developed with the intent to comply with 
applicable, or relevant and appropriate requirements (ARARs) of both federal and state laws, as required by 
CERCLA. In establishing the cleanup levels, MTCA Cleanup Regulation is a key taw. 

Soil Cleanup Levels 

Results of the Risk Assessment for the Pi sites indicate that soils do not pose an unacceptable risk to 
human health through direa contaa. Site specific cleanup levels for the soil were developed for several 
sites t)ased on proteaion of groundwater. 
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Site-Specific Remedial Goals for Soils 

In summary, site-spectfic remedial goals are presented below: 

SW-1 - the source of TCE groundwater contamination was not deteaed during the RI and therefore 
soil cleanup standards were not developed for this site. 

IS-1 - the french drain soils and sediments were remediated during the removal aaion. No further 
consideration of soil/sediment remedial goals is warranted. 

PS-2 - floating produa is believed to be the source of groundwater contamination at this site. TPH 
contaminated soil is riot believed to be a continuous source to groundwater at this site. If after the 
removal of floating produa, groundwater contamination remains above 5 /ig/L for benzene and 1 
mg/L for TPH, soil cleanup standards may be developed under MTCA. 

PS-6 - the RI concluded that PS-6 soils were not a source of groundwater contamination. No 
remedial goals are required for PS-6 soils. 

PS-6 - based on the results of the RI, TPH-contaminated soil does not appear to be a continuous 
source of groundwater contamination, therefore TPH cleanup levels have not been developed for 
this site. 

FT-1 - results of the RI indicate that TPH-contaminated soil is not a continuous source of 
groundwater contamination. However, benzene-contaminated soils were identified as a source of 
groundwater contamination. A MTCA Method B soil cleanup level of 0.5 mg/kg was developed for 
benzene based on site-specific fate and transport modeling. This level, which is the same as the 
MTCA Method A level, is considered a preliminary cleanup level because groundwater proteaion 
must aaually be demonstrated at the site through long-tenn monitoring. A higher soil cleanup level 
could be used if it can be demonstrated that it is proteaive of groundwater. A lower benzene level 
could be required if the 0.5 mg/kg level proves not to be proteaive of groundwater based on long-
term monitoring. 

VWV-1 - cadmium levels in soils at WW-1 exceed the MTCA Method A level of 2 mg/kg which is 
based on proteaion of certain agricultural plants. 

Groundwater Cleanup Levels 

MTCA establishes cleanup levels for groundwater which is a current or potential future source of drinking 
water. MTCA groundwater cleanup levels are set at levels which do not pose an unacceptable risk to human 
health and the environment. An acceptable risk is defined as a risk posed by all carcinogenic site 
contaminants that does not exceed one excess cancer in 100,000 chances, and a risk posed by individual 
carcinogenic site contaminants that does not exceed one excess cancer one in 1,000,000 chances. For 
non-carcinogenic contaminants, an acceptable risk is defined as a concentration of site contaminants that 
does not cause adverse health effeas in humans. The MTCA Method B cleanup levels will establish 
groundwater cleanup levels for SW-1, OU-1 (PS-2 and PS-6), FT-1, and WW-1. These standards are at least 
as stringent as federal drinking water standards (MCLs). 

For TCE and benzene, the MTCA Method B groundwater cleanup levels are 5 pg/L, which is equivalent to 
the federal MCL. A federal MCL and MTCA Method B groundwater cleanup level have not been established 
for TPH. A groundwater cleanup level of 1 mg/L has been established under MTCA Method A, which will 
be used for sites PS-2 and PS-8. 
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Site-Specific Remedial Goals for Groundwater 

In summary, the following site-specific groundwater remedial goals have been established: 

SW-1 - the remedial goal for TCE-contaminated groundwater is 5 /ig/L in accordance with MTCA 
Method B and the federal SDWA MCL 

PS-2 - the remedial goal for benzene-contaminated groundwater is 5 pg/L in accordance with MTCA 
Method B and the federal SDWA MCL. The remedial goal for TPH-contaminated groundwater is 1 
mg/L in accordance with MTCA Method A. 

PS-6 - groundvî ter contamination associated with PS-6 was not deteaed during the RI. 

PS-8 - the remedial goal for benzene-contaminated groundwater is 5 pg/ L in accordance with MTCA 
.. Method B and the federal SDWA MCL 

• ' FT-1 - the remedial goal for benzene-contaminated groundwater is 5 pg/L in accordance with MTCA 
Method B and the federal SDWA MCL 

WW-1 - the remedial goal for TCE-contaminated gnaundwater is 5 pg/L In accordance with MTCA 
Method B and the federal SDWA MCL 

VIII. DESCRIPTION OF ALTERNATIVES 

A full range of cleanup altematives was initially identified in the FS. These initial altematives were evaluated 
in the FS based on effeaiveness, implementability, and cost. Based on the altemative screening, the most 
promising alternatives were developed into site-specific altematives that were then subjeaed to a detailed 
analysis in the FS. Alternatives evaluated in the detailed analysis are discussed below. 

A. .Soil Alternatives 

The soil alternatives carried through the detailed analysis are described in the following seaions and are 
shown in Table 5. For sites PS-2 and PS-8, soil treatment altematives requiring excavation of contaminated 
soil were eliminated from the detailed analysis in the FS because of cost and implementability 
considerations. The estimated cost of each alternative is presented in Tat)le 6. 

ALTERNATIVE 1 
No Action AHematives: SHes SW-1, PS-2, PS-6, PS-8, FT-1, and WW-1 

The no aaion altematives are presented as a baseline comparison for the other altematives. Under these 
alternatives, no aaion would be taken to control migration of potential contaminants from the source areas 
to groundwater. No institutional controls would be established to limit land development or prevent 
exposure to potential contaminants within the soils. 
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TABLE 5 

SUMMARY OF SOIL ALTERNATIVES 
FAIRCHILD AFB, WASHINGTON 

Site 

SW-1 

PS-2 

PS-8 

FT-1 

WW-1 

Altemative 1 

No Action 

Altemative 2 

Institutional 
Controls 

• 

• 

Attemative 3 

Containment 

• 

• 

• 

• 

Altemative 4 

Bio-Venting 

• 

• 

' • 

Attemative 5 

Thermal 
Treatment 

• 



TABLE 6 

SOIL ALTERNATIVE COST ESTIMATES 
FAIRCHILD AFB, WASHINGTON 
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ALTERNATIVE 2 
Institutional Control Altematives: Sites SW-1 and WW-1 

Institutional controls would include controls on access and use of the site, such as fencing and warning 
signs, to prevent exposure to potential contaminants wrthin the soils. If the Base should close in the future, 
a restriaion would be attached to the deed for the property to prevent the site from being used in the future 
for residential purposes. 

For WW-1, an additional investigation would be conduaed to attempt to locate the source of TCE 
groundwater contamination. This effort would involve excavating test pits, and colleaing and analyzing soil 
samples. 

ALTERNATIVES 
Containment Alternatives: S-rfes SW-1, PS-2, PS-8, FT-1, and WW-1 

For site SW-1, a cover or cap would be placed over the landfill to minimize the movement of potential 
contaminants to groundwater by reducing the amount of precipitation passing through the landfill. A passive 
gas colleaion system would be installed to prevent the buildup of landflll gases under the cap. The landfill 
cover and gas colleaion system would be construaed and maintained to meet the requirements of the 
Washington State's Minimum Functional Standards for Solid Waste Handling. Institutional controls would 
be implemented as described in Altemative 2. 

For sites PS-2 and PS-8 located on the flightline, the existing asphalt and concrete taxiways would sen/e 
as a cap for these sites. The contaminated areas at PS-2 and PS-8 are curtently covered by either asphalt 
or concrete. The asphalt covers would be maintained to minimize the movement of potential contaminants 
to groundwater by reducing the amount of precipitation passing through the soil. The covers would be 
maintained to meet the requirements of the Washington State's Minimum Funaional Standards for Solid 
Waste Handling. 

For sites FT-1 and WW-1, a cover or cap would be placed over the sites to minimize the movement of 
potential contaminants to groundwater by reducing the amount of precipttation percolating through the sites. 
The cover would be construaed and maintained to meet the requirements of the Washington State's 
Minimum Funaional Standards for Solid Waste Handling. Institutional controls would be implemented as 
described in Alternative 2. 

For WW-1, an additional investigation would be conduaed to attempt to locate the source of TCE 
groundwater contamination. This effort would involve excavating test ptts, and colleaing and analyzing soil 
samples. 

ALTERNATIVE 4 
In-situ Bioventing Alternatives: Sites PS-2, PS-8, and FT-1 

Under these alternatives, an in-situ bioventing system would be installed in the contaminated soil areas at 
each site. The system is called bioventing because it treats the soil through a combination of venting, or 
volatilization, and biological degradation using natural microorganisms in the soil. The system would consist 
of a network of vapor extraction wells and a vacijum pump to extraa air containing volatile organic 
compounds such as benzene and to increase oxygen concentrations in the soil to enhance biodegradation 
of petroleum contamination. A system similar to the one shown in Figure 9 would be implemented (note: 
Figure 9 shows a combination bioventing/air sparging system). Contaminated vapors would be treated to 
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comply with Washington State and Spokane County air standards. The system would be operated until soil 
cleanup levels are achieved, therefore proteaing groundwater from further contamination. Soil cleanup 
levels are estimated to be achieved wtthin a five-year timeframe. This time period was used for cost 
estimating purposes. 

ALTERNATIVES 
Thermal Treatment Alternative: Site FT-1 

Under this alternative, the areas contaminated with benzene above the 0.5 mg/kg cleanup level at FT-1 
would be excavated and treated in a low temperature thermal treatment unit. This technology consists of 
heating contaminated soil in a closed chamber to a temperature of about 400 T to 800 T to volatilize 
organic contaminants. An afterburner is typically used to destroy the volatilized contaminants at a 
temperature of about 1,400 T. The soil would be treated onsite, off-Base, or using a combination of on- and 
off-Base treatment units, depending on the available capacity of off-Base treatment facilities. 

Thermally treated soils would then be subjea to Toxic Charaaeristic Leachate Procedure (TCLP) testing and 
a.nalysis. The TCLP analysis would be used to determine if the ineated sc^ is a charaaeristic waste under 
the Resource Conservation and Recovery Act, as amended (RCRA). If the treated soil is d&&mm&i to be 
a charaaeristic waste, then tt must be interned in a landfit regulated under RCHA SuteSJe C. If the treated 
soil is determined not to be a characteristk: waste, then it may be disposed under the prowisions of RCf^ 
Subtitle D. 

The excavated area woufef be tjackfilled with dean soii. Far on^He treatment, air emissions would be treated 
to comply with Washington State and Spokarte County atr standards. Off-Base treatment facilities would 
be perm^ed to accept petroleuirr-contaminated sofl and would be in compliance with Washington State's 
Minimum Fynctiona! Staodards (or Solid Waste Handling and applicable state and county air standards. 

B. Groundwater Alternatives 

The groundwater alternatives carried through the detailed analysis are described in the following seaions 
and are shown in Table 7. In-situ air sparging, which incorporates biological treatment, was only considered 
for the sites containing fuel-related contamination, such as benzene and TPH. This technology was not 
considered tor the TCE contamination since TCE is not readily bicxJegradaWe. The estimated cost of each 
groundwater alternative is presented in Table 8. 

ALTERNATIVE 1 
No Action AHematives: Sites SW-1, PS-2, PS-6, PS-8, FT-1, and WW-1 

These alternatives are presented as a baseline comparison for other altematives. Under these altematives, 
no action would be taken to treat or contain contaminated groundwater, and no instrtutional controls would 
be imposed to prevent use of contaminated groundwater. Contaminants would continue to migrate, 
however, contaminant concentrations are expected to gradually decrease due to natural dispersion, dilution, 
and degradation. A groundwater monitoring program would be implemented to evaluate migration of 
contaminants. The specific sampling events should be implemented initially on a quarteriy (seasonal) basis. 
This monitoring frequency should be used to establish seasonal groundwater and contaminant variations. 
After the seasonal variations are determined, the sampling frequency should not exceed the initial quarteriy 
sampling events. 
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TABLE 7 

SUMMARY OF GROUNDWATER ALTERNATIVES 
FAIRCHILD AFB, WASHINGTON 

Stte 

SW-l 

PS-2 

PS-8 

FT-I 

WW-1 

Alternative 1 

No Action 

Attemative 2 

Institutional 
Controls 

Attemative 3 

Extraction & 
Treatment 

Attemative 4 

In-SttuAir 
Sparging 

' • 

• 

• 

Attemative 5 

Free Product 
Removal/ 
Recycling 

• 



TABLES 

GROUNDWATER ALTERNATIVE COST ESTIMATES 
FAIRCHILD AFB, WASHINGTON 
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The time rt will take to achieve the groundwater cleanup levels at each stte is very difficult to predia wrthout 
a large amount of historical contaminant data with which to calibrate a groundwater model. A groundwater 
modeling study was conduaed in the FS to estimate cleanup times. However, there is currently a high 
degree of uncertainty associated with the mcxjeling results due to a lack of historical contaminant data to 
verify modeling results. Therefore, the results of the modeling effort are not presented here. After several 
years of aaual site data, more accurate cleanup time estimates could be developed tjased on contaminant 
trends observed from groundwater monitoring results. 

ALTERNA-nVE 2 
Institutional Control Altematives: Sites SW-1, PS-2, PS-8, FT-1, and WW-1 

Under these alternatives, no aaion would be taken to treat or contain contaminated groundwater. Existing 
institutional controls would be maintained to prevent use of contaminated groundwater on-Base. 
Contaminants would continue to migrate, however, contaminant concentrations would gradually decrease 
belovy„cleanup levels due to natural dispersion, dilution, and degradation. A groundwater monitoring 
program and five-year review would be implemented to evaluate migration of contaminants, to verify that 
cleanup levels are attained within a reasonable time, satisfy CERCLA requirements for contaminants 
remaining onsite, and to determine if the remedy remains proteaive of human heatth and the environment. 
As discussed in Altemative 1, above, the time required to remediate the groundwater is difficult to predia. 
However, a five-year review and evaluation of the data prcxjuced during the monitoring program would be 
required. The specific sampling events should be implemented initially on a quarteriy (seasonal) fciasis. This 
monitoring frequency should be used to establish seasonal groundwater and contaminant variations. After 
the seasonal variations are determined, the sampling frequency should not exceed the initial quarteriy 
sampling events. 

At sites SW-1, FT-1, and WW-1, point-of-use treatment or an alternate water supply would be provided if site-
related contaminants are observed above the MCLs in any of the nearby off-Base residential wells. If 
necessary, the need for aaive groundwater cleanup would be evaluated as part of the five-year review; 

ALTERNA-nVE 3 
Groundwater Extraction and Treatment Alternatives: Sites SW-1, PS-2, PS-8, FT-1, and WW-1 

Under these alternatives, a groundvrater extraaion and treatment system would be installed to prevent 
continued movement of contaminated water from the site. Extraaion wells would be placed near the edge 
ofthe groundwater plume defined by the groundwater deanup levels. Groundwater would be pumped and 
treated using either an air stripper unit, carbon adsorption unit, or combination of these units similar to those 
shown in Figure 10. The optimum system configuration would be determined during a remedial design 
phase following evaluation of additional field data and treatability study results. 

As water is pumped through the air stripper, volatile organic contaminants are transfen-ed to the injeaed 
air stream, which is blown, or bubbled, upward through the water. The treated water would then be either 
re-infiltrated into the aquifer, discharged direaly into No Name Ditch, or discharged indirectly to No Name 
Ditch through the storm water sewer system. Water re-infiltrated into the aquifer would be treated to meet 
the groundwater cleanup levels estatdished in this ROD and water discharged to No Name Ditch would be 
treated to effluent standards established by EPA Region 10 under the Clean Water Aa (CWA) NPDES 
program. 
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The contaminated air emissions from the stripper would be treated using aaivated carbon. The carljon 
seleaively adsortDS organic contaminants such as TCE. Used carbon would be recycled offsite in 
accordance with EPA Office of Solid Waste and Emergency Response (OSWER) Direaive 9834.11. Air 
emissions would be treated to comply with Washington State and Spokane County air quality standards. 

Under this alternative, a groundwater monitoring program would be implemented to evaluate the 
effectiveness of the extraaion and treatment systems. Institutional controls described in Alternative 2 would 
also be maintained until groundwater cleanup levels are achieved. Also, the monitoring program described 
in Alternative 2 should be used to determine if the remedial alternative is affeaing contaminant 
concentrations (i.e., decreasing contaminant concentration or having no affea). 

The groundwater extraaion and treatment system would be operated at a site until the groundwater cleanup 
levels are achieved for that site. Cleanup times could range from less than five years to as many as 
30 years. After several years of operation, more accurate time estimates would be developed based on 
contaminant trends observed from groundwater monitoring results. 

With respea to the floating produa deteaed at stte PS-2, the produa would etther be removed as a 
separate adion, as described under Alternative 5 or would be removed from the extraaed groundwater 
using an oil/water separator prior to pumping the groundwater through the air stripping/carbon adsorption 
treatment system. The separated produa would then be recycled off-Base as described under Altemative 5. 

ALTERNATIVE 4 
In-situ Air Sparging Groundwater Treatment Alternatives: Sites PS-2, PS-8, and FT-1 

Under these alternatives, an in-situ groundwater air sparging treatment system would be installed to prevent 
continued movement of contaminated water from the site. The air sparging system is an innovative 
technology which is similar to bioventing because rt treats organic contamination through a combination of 
volatilization and biological degradation using natural microorganisms in the groundwater. For the PS-2, 
PS-8, and FT-1 sites, air sparging would be used in combinatkjn with bioventing to simultaneously treat both 
soils and groundwater. The system would consist of a network of vapor extraaion/injeaion well pairs 
arranged-to injea air into the aquifer and extraa air from the overiying soil. A compressor is used to injea 
clean air into the aquifer and a vacuum pump is used to extraa air from the soils as shown in Figure 9. The 
well pairs would be placed within the interior of the groundwater plume defined by the groundwater cleanup 
levels. The well spacings and configuration would be determined during a remedial design phase. 

Contaminated vapors would be treated to comply with Washington State and Spokane County air standards. 
The system would be operated until groundwater cleanup levels are achieved. Groundwater deanup levels 
are estimated to be achieved within a five-year timeframe. This time period was used for cost estimating 
purposes. 

Before full-scale implementation, the effeaiveness of the air sparging technology would be tested using a 
smaller pilot-scale system. If the pilot- scale testing is not effeaive, then an air stripping/carbon adsorption 
groundwater extraaion and treatment system would be installed at FT-1 as described in Alternative 3. 

Under these alternatives, a groundwater monitoring program would be implemented to evaluate the 
effeaiveness of the in-situ treatment system at each stte. Institutional controls would also be maintained, 
as described in Altemative 2, until groundwater deanup levels are achieved. 
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ALTERNATIVE 5 
Floating Product Removal and Recycling Alternative: Site PS-2 

Under this alternative, floating produa at Stte PS-2 would be removed using either a passive or aaive 
removal system. A passive system is designed to minimize the amount of groundwater colleaed by 
skimming the product layer off of the water table using special skimming pumps. An aaive system involves 
aggressively pumping groundwater and fuel together to induce a migration of the free produa towands the 
colleaion well. Passive colleaion systems are typically more cost-effeaive than aaive systems and would 
most likely be implemented for the PS-2 site. Active pumping would only be used if a passive system proves 
ineffeaive. The number of colleaion wells and types of pumps would be seleaed during the remedial 
design phase. Most of the produa is expeaed to be removed within a one-year period. 

The colleaed produa would be transported off-Base to a recycling facility. The produa would be recycled 
as a fuel source for industrial purposes such as use in a cement kiln. 

Under this alternative, a groundwater monitoring program would be implemented to evaluate the 
effeaiveness of the produa removal in reducing groundwater contaminant concentrations. Long-term 
groundwater monitoring would be performed to assure that groundwater deanup levels can be achieved 
through natural dispersion, dilution, and degradation in a reasonable time period. If necessary, the need 
for aaive groundwater treatment would be reevaluated at the five-year review. Institutional controls would 
also be maintained, as previously described, until groundwater deanup levels are achieved. The monitoring 
program and institutional controls described in this alternative are presented in Alternative 2. 

JX, SUMMARY OF THE COMPARATIVE ANALYSIS OF ALTERNATIVES 

In this seaion, each soil and groundwater altemative is compared against each other using the evaluation 
criteria presented in Table 9. This process allows for a full comparative analysis of each altemative. The 
nine criteria are categorized into three groups. 

Threshold Criteria 

1. Overall proteaion of human health and the environment 
2 Compliance with applicatrfe or relevant and appropriate requirements 

Primary Balancing Criteria 

3. Long-term effeaiveness and permanence 
4. Reduaion of toxicity, mobility, or volume through treatment 
5. Short-term effeaiveness 
6 Implementabilrty 
7. Cost 

Modifying Criteria 

8. State/support agency acceptance 
9. Community acceptance 
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TABUE9 

GLOSSARY OF EVALUATION CRITERIA 
FAIRCHILD AFB, WASHINGTON 

Criteria 

Overall Protection of Hunwn Health 
and the Environment 

Compliance with ARARs 

Long-Tenm Effectivenesa 

Reduction of Toxicity, MobiEty and 
Volume Through Treatnr)ent 

Short-Tenn Effectiveness 

Implementability 

Cost 

State Acceptance 

Community Acceptance 

Definition 

Whether adequate protection of human heatth and the 
environment is provklad during and after construction. 

Whether all applicabte or relevant and appropriate (ARARs) 
state and Federal laws and regulations are meL 

The abilty to protect human health and the environment after 
completion of ttte remediation. 

How weH the attematwe effectively treats contamination to 
significantly reduce toxidty, mobilty and volume of the 
hazardous subatanca. 

How fast protection is ad^eved. and the potential to 
adversely affect human health and the environment during 
construction and implementation. 

The technical and administrative feasibilty of the attemative. 

Estimated capital, operation, and maintenanca costs, and net 
present worth costs. 

Whether the state agrees witii, opposes, or has not comment 
on the preferred attemathre. 

What are the community^ comments or concems about ti>e 
attemative? Does the pubic generally support or oppose the 
preferred attemative? 



A. Soil Alternatives 

Threshold Criteria 

The remedial alternatives were first evaluated in relation to the threshold criteria. The threshold criteria must 
be met by each alternative in order to be selected. 

1. Overall Protection of Human Health and the Environment 

Alternative 1 would provide no additional future protection from potential contaminants at SW-1 and WW-1. 
Alternative 2 would provide protection at these sites through instrtutional controls. Alternative 3 would 
provide a higher level of protection from direct contact wtth site contaminants at WW-1 through installation 
of a cap over contaminated areas. The source of contamination at SW-1 was not encountered during the 
RI. 

Alternatives 1 and 2 would not prevent contaminant migration to groundwater. Alternative 3, capping, would 
reduce contaminant migration by preventing infiltration of precipitation through contaminated soil. 
Alternatives 4 and 5 would provide the maximum protection of groundwater by removing contaminants from 

- thf? soil through treatment. 

2. Compiiance with Applicable or Relevant and Appropriate Requirements 

Since cofltonra^M sxwi'eniratjoos: m groundwata' are at low teveds and a continuing source of contamination 
was not MenCffiecl daring the W at slt«s SW-1 and PS-8, Attematwes t and 2 may attain state and federal 
groundwaier deanup tevefs throiigt? f^tural dispersion, dilution, and degradation Continued groundwater 
monitoring vtoiM be needed to cfetwrrKte 8 ttiose standards can be achiewed naturafiy within a reasonaWe 
timeframe. 

Alternatives T ancf 2 are rw3t expected to achieve groundwater cleanup levels fof site PS-2 &i«:ause f loa^g 
product-acts as a continuous source of groundwater contamination. Attematlves 1 and 2 are aJso not 
expected to adi^eve groundwater cleanup levels within a reasonable timeframe for sites FT-1 and WW-1. 
The leading edge of groundwater contamination at FT-1 is close to the base boundary and is expected to 
migrate off-Base in the vicinity of residential wells if remedial action is not taken. The groundwater 
contamination plume associated wtth WW-1 has already migrated off-Base and has been detected at low 
levels in nearby residential wells. 

Primary Balamilrts C/ltefia 

Once an aiterrtattve satisfies the threshold criteria, rt is evaluated against five primary balancing criteria. 

3. Long-term Effectiveness 

Alternative 1 would provide no additional long-term protection to human heatth and the environment than 
that offered by existing site conditions. Alternative 2 would rely on enforcement of existing Base controls 
or enforcement of deed restrictions if the Base were to close in the future. Alternative 3 would require 
routine inspection and maintenance of the caps in order to be effective in the long-term. Alternatives 4 and 
5 would provide the highest degree of long-term effectiveness by permanently removing contaminants from 
the sites through treatment and/or disposal. 
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4. Reduction of Toxicity, Mobility, and Volume Through Treatment 

Only Atternatives 4 and 5 would permanently reduce the toxictty of contaminated soil through treatment. 

5. Short-Term Effectiveness 

Alternatives 1 and 2 do not contain provisions for aggressive remedial measures or constmction activities. 
Therefore, Alternatives 1 and 2 should provide short-term effectiveness. Altematives 3 and 5 would provide 
protection in a short peri(xi of time (several months). Attemative 4 may require several years to achieve 
deanup levels. Alternative 5 would require engineering controls to protect workers and the environment 
from dust generated during excavation. Alternatives 4 and 5 would require air pollution controls to protect 
workers, nearby residents, and the environment from off-gas emissions during treatment. 

6. Implementability 

All alternatives could be implemented using existing technologies. Alternative 4 would require a pilot-scale 
treatability test to determine treatment effectiveness at each site. 

7. Cost 

Alternative 1 would involve no initial costs. Alternative 2 would require a minimal amount of legal and 
administrative expenses, which have not been estiriiated at this time. Ofthe treatment/disposal alternatives. 
Alternative 5 would be most expensive, whereas Attemative 4 would be the least expensive. The costs for 
Altemative 3 would be relatively low for the PS-2 and PS-8 srtes (asphalt caps) and significantly higher for 
SW-1 and FT-1 (geosynthetic caps). 

Modifyinq Criteria 

Modifying crtteria are used in the final evaluation of the remedial alternatives. 

8. State Acceptance 

The State concurred with the preferred alternatives described in the Proposed Plan. 

9. Community Acceptance 

This cifterion refers to the public's support for the preferred soil (including sediment) remedial altematives. 

On MsTrch 15.1993, Fairchild AFB held a public meeting to discuss the Proposed Plan for the on-Base PI 
Operable Units. Prior to this meeting, copies of the Proposed Plan were sent to over 200 local residents 
and other interested parties. The results of the public meeting indicate that the residents of the surrounding 
communtties accept the preferred soil remedial atternatives. Communtty response to the remedial 
atternatives is presented in the responsiveness summary, which addresses questions and comments 
received during the public comment period. 
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B. Groundwater Alternatives 

Threshold Criteria 

1. Overall Protection and Human Heatth and the Environment 

Altemative 1 would provide no addttional proteaion against consumption of contaminated groundwater. 
However, with respea to off-Base residential wells, groundwater monrtoring, included wtth this attemative, 
would serve as a warning mechanism by identifying migration of contaminants towards existing wells. 
Alternative 2 would provide protection against consumption of contaminated groundwater through 
'^^"->ring, maintenance of existing Base instrtutional controls, and provision of point-of-use 
treatmerii. alternate water supply, if necessary. Atternatives 3 and 4 would prevent consumption of 
contei^wsiea i» -.yndwater through treatment to groundwater cleanup levels as well as through groundwater 
nionftorina. ji^tfeutio.,! controls, and provision of point-of-use treatment/alternate water supply, if necessary. 

AlternaHw 5 s miqua to PS-t. ^ ^ g ^ specifically developed for the removal and treatment of floating 
produa The 9os\mg prodiict was o^ormined to be the principal threat to groundwater associated wrth PS-
2. . 

Alterna^res 1 and 2 w o * f rtoS ac«£«£jy resjers contah,inated groundwater to groundwater cleanup levels 
nor would they prevent further twgraiion c« coniaminants. However, if the source of contamination is no 
longer present at the site, contamiisa«t fev^s may decrease gradually through natural dispersion, dilution, 
and degradation.^ Attg^rnatives 3 acaJA v^sa&iac^dy restore .contan^tnated groundwater to groundwater 
cjeanugjeyel^andjwul^^^^ further migraffm of contamt^ams thrgugti Ui-srtu treatment or extraaion 
and treatrrsent. 

2. Compliance wtth ARARs 

At srtes SW-1 and PS-8. /Utgrwativ^ i wei 2 may attain state and federa! giom^<»3^ cleanup levels 
througiir natural dispersiw*^ dlutiosji. a«dl dtegras^iofT # ojtwamination is rwj longer mî as»n*g kom &te sotis 
to groundwater at these sates, CoRiiJwedi gfoeffwlvi^iej monModng wmM be n&sded to deiemime if those 
standards can be achieved n a t u r ^ m S ^ a f^e^xmbie period erf time. 

Alternatives t arvd 2 are not expeaed to adhmts ^oursfesate? cfesJ-ssip levefe for sites f̂ S-Z,, FT-t, and WW-1 
wrthin a reasonable period of time. Altemsliv^^ 3 and 4 moiM achieve these startdards and reo^ired air 
qualrty standards for all srtes. Alternative 5 tw srte PS-2 is expecced to achteve grotstdw»atef deanup levels 
following removal of the floating produa. Following produa rere^oval. cortfmued grouridwater monrtoring 
would be needed to determine if deanup levels can be achieved naturally v M m a reasonable period of time 
at this srte. 

Primary Batancinq Criteria 

3. Long-term Effeaiven«»»s 

AJternativci 1 and_4_Would_Eray[de the highest degree of long-term effectiveness and proteaion through 
treatment of contaminated groundwater. Alternative 5 would remove the primary source of groundwater 
contamination at srte PS-2, but would be less effeaive in restoring contaminated groundwater than 
Alternatives 3 and 4. Alternative 2 would rely on instrtutional controls and point-of-use treatment/alternate 
water supply and therefore is also less effedive than Alternatives 3 and 4. Alternative 1 would provide the 
least degree of long-term effeaiveness. 
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4. Reduction of Toxicity, Mobility, and Volume Through Treatment 

Alternatives 1 and 2 would not aaively reduce the toxictty, mobilrty, or vdume of groundwater contamination 
at the srtes. /Vltematives 3 and 4 would reduce the toxicrty, mobilrty, and volume of contamination through 
in-srtu treatment or extraaion and treatment. Alternative 5 would not treat the full extenfonfoTTtaminated 
groundwater at srte PS-2. but would reduce the toxicrty and volume of floating produa, which is the primary 
source of groundwater contamination at PS-2. 

5. Short-term Effectiveness 

Alternatives 3 and 4 would meet deanup levds in a shorter timeframe than would Altemative? ' ^^^ ^ ^^ 
srtes PS-2, PS-8. and FT-1, Alternative 4 could potentially achieve groundwaier dean"-''^^®'^ ^'^^'" ^ 
shorter period of time than could Altemative 3. At srte PS-2, Attemative 5 would "^•^'^ve groundwater 
cleanup levels in less time than would Alternatives 1 and 2 but in a \ onc^^^^^^ " ^^ *'^^" would 
Alternatives 3 and 4. Altematives 3 and 4 would require air pollution con^'^^ ^° proted workers, nearby 
residents, and the environment from off-gas emissions during treatm*^-

6. v& Implementabilrty 

All altematives could be implemented using existi'^ techndogies. Altemative 4 would require a pilot-scale 
treatabilrty test to determine treatment effeaj^^^^^s at each srte. 

7. Cost 

Alternatives 1 and 2 wc«Jid involve only operation and maintenance costs for performing groundwater 
monrtoring. Altemarive 2 v/ould include the cost for providing point-of-use treatment/alternate water supply, 
if necessary, which has not been estimated at this time. At srtes PS-2, PS-8, and FT-1, Alternatiye-4 could 
be inriplemented for a lower cost than Altemative 3. For srte PS-2, the cost for Altemative 5 is substantially 
less than those for Alternatives 3 and 4. 

Modifying Crtteria 

8. State Acceptance 

The State concuned wrth the preferred atternatives described in the Proposed Plan. 

9. rCommunrty Acceptance 

This criterion refers to the public's support for the preferred groundwater remedial alternatives. 

X, SELECTED REMEDIES 

The cleanup altematives seleded by the USAF combine the soil altematives and the groundwater atternatives 
developed in the FS. The rationale for the seleaion of .these remedies considers several faaors, including 
the concentrations of contaminants in relation to risk-based or regulatory levds, the location of the srtes 
wrth respea to the base boundaries, the presence or absence of potential receptors, and the presence or 
absence of identifiable source areas. 
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At srtes SW-1 and PS-8, concentrations of contaminants are relatively low in comparison to risk-based levels 
and MCLs, no sources of groundwater contamination were identified, and contaminant plumes are largely 
confined wrthin the base boundaries. Consequently, remedies that emphasize ongoing monrtoring and 
evaluation of the groundwater, and the use of on-Base instrtutional controls are appropriate for these sites. 
At SW-1, a portion of the plume is believed to be outside of the base boundaries. Atthough the only water 
supply wells in the vicinrty of the srte are located upgradient of the srte and the plume, an element has been 
added to the selected remedy for this srte to, in the future, provide point-of-use treatment and/or an alternate 
water supply to users of nearby wells if their water supplies should become contaminated above MCLs by 
srte-related contaminants. 

Concentrations of contaminants at site PS-2 are high in relation to risk-based and regulatory levels, a source 
of contamination has been identified in the form of a floating product layer in two monrtoring wells, and the 
plume is located well wrthin the base boundaries. Accordingly, a remedy consisting of removing the floating 
product, establishing on-Base instrtutional controls on groundwater use, and conducting confirmational 
monrtoring of the groundwater is appropriate for this stte. 

Srtes FT-1 and WW-1 both exhibrt high concentrations of contaminants relative to risk-based and regulatory 
levels, and are adjacent to the down-gradient base boundary. A groundwater contaminant plume from WW-
1 currently extends beyond the base boundary and has impacted nearby water supply wells at levels below 
MCLs. No source for this plume has been identified, although the plume is believed to originate in a fairiy 
small area of the srte. The edge of a contaminant plume associated wrth FT-1 is close to the base boundary, 
and there; is an identified source of contaminants in the soils at FT-1. These factors support the selection 
of remedies that actively clean up the groundwater plumes at these srtes. that will provide point-of-use 
treatment and/or altemate water supplies as necessary to protect users of nearby wells that may become 
contaminated, that remediate the soil source at FT-1, and that attempt to identify the suspected source area 
at WW-1. Soils at WW-1 also contain cadmium at concentrations that are harmful to agricultural plants, and 
PAHs at concentrations that exceed MTCA risk-based levels for residential exposures. Consequently, 
instrtutional controls restricting the stte from future residential or agricuttural uses are included in the selected 
remedy for WW-1. 

The specific selected remedies for each srte are described in detail below: 

Old Base Landfill (SW-1) 

The goals of the remedial action at SW-1 are to restore the groundwater to drinking water quality wrthin a 
reasonable timeframe, and to prevent exposure to landfill materials. The selected remedy combines the soil 
altemative of Instttutional controls (Alternative 2) wtth the groundwater altemative of Instrtutional controls and 
Point-of-Use Treatment/Alternate water supply (Alternative 2). This remedy consists of the following 
elements: 

Maintaining instrtutional controls restriaing access to the stte. 

Maintaining instrtutional controls, in the form of restrictions against on-base usage of TCE-
contaminated groundwater associated wrth the srte, until cleanup levels are achieved. 

Monrtoring groundwater at the srte to identify a trend in contaminant concentrations, estimating a 
timeframe for restoration by natural dispersion, dilution, and degradation, evaluating the acceptabilrty 
of the estimated timeframe, and implementing a compliance monrtoring program to estimate 
attainment of cleanup levels. 
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Monrtoring off-srte water supply wells in the vicinrty of the srte and providing point-of-use treatment 
and/or alternate water supply, if necessary. 

The estimated costs associated wrth this remedy are: 

Caprtal Cost: $0 
O&M Costs: $40,000 
Present Net Worth: $615,000 

A. Maintaining instttutional controls restricting access to the stte. 

Instrtutional controls established under the authorrty of the base commander currently restrict access to the 
landfill srte. Restricted access to the srte will be maintained under that authorrty as part of the selected 
remedy. If the Base should be closed in the future, a deed restriction precluding the srte from residential 
or agricultural uses will be implemented prior to transfer of the srte property to any other entrties. 

B. "̂  Maintaining instrtutional controls, in the form of restrictions against on-base usage of TCE-
contaminated groundwater associated wrth the srte, until cleanup levels are achieved. 

Instrtutional controls established under the authorrty of the base commander currently restrict access to and 
use of groundwater throughout the Base. Such restrictions will be maintained under that authorrty as part 
of the selected remedy. If the Base should be closed in the future, the need for addttional remedial actions 
to address srte-related groundwater contamination will be reevaluated by the USAF, EPA and Ecology. 

C. Monrtoring groundwater at the srte to identify a trend in contaminant concentrations, 
estimating a timeframe for restoration by natural dispersion, dilution, and degradation, 
evaluating the acceptabilrty of the estimated timeframe, and implementing a compliance 
monrtoring program to estimate attainment of the cleanup levels. 

An analysis to identify a trend in contaminant concentrations will be based on groundwater sampling data 
collected from a maximum of five years of periodic monrtoring. During the first year of monrtoring, samples 
will be collected quarteriy. An rterative approach will be used to establish the subsequent sampling 
frequency. Factors to be considered in this approach include the variabilrty obsen/ed in water levels and 
contaminant concentrations during the first year. If at any time prior to five years, erther the USAF, EPA, 
or Ecology believe that the data collected identifies a reliable trend in contaminant concentrations, then the 
parties will jointly evaluate the data. If the IJSAF, EPA and Ecology agree that a reliable trend in 
contaminant concentrations has been identified, then the data collection period may be concluded. If 
agreem'ght is not reached, then the dispute resolution provisions of the Fairchild AFB FFA may be invoked. 

At the end of the data collection period, a definttion of a reasonable timeframe for restoration by natural 
dispersion, dilution, and degradation will be developed by the USAF, EPA, and Ecology, Factors that should 
be considered in developing this definttion include any changes in the use of land or groundwater on private 
property adjoining the srte. any changes in the operation or mission of the Base that may affect the 
implementabilrty of on-base instrtirtional controls, and the srte-specific fate and transport characteristics of 
the contaminants. In no case will the reasonable timeframe for restoration by natural dispersion, dilution, 
and degradation exceed thirty years. 
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The groundwater cleanup level for SW-1 is 5 ̂ g/L for TCE, in accordance wrth the SDWA MCL and MTCA 
Method B. This cleanup level will be achieved throughout the plume. If the trend analysis indicates that 
contaminant concentrations are decreasing such that natural dispersion, dilution, and degradation will 
achieve the cleanup level wrthin the reasonable timeframe, a compliance monrtoring program will be 
implemented and remain in operation until the cleanup levels are achieved. The specific details of the 
compliance monrtoring program will be developed by the USAF, EPA, and Ecology. If the trend analysis 
indicates that cleanup levels would not be attained by natural dispersion, dilution, and degradation wrthin 
the reasonable timeframe, the need for remedial action will then be reevaluated by the USAF, EPA, and 
Ecology. 

If the Base should be closed in the future, the need for addttional remedial actions to address srte-related 
groundwater contamination will be reevaluated by the USAF, EPA, and Ecology. In the event that the need 
for remedial action is reevaluated, remedial actions that will be considered include addrtional investigation 
to characterize contaminant sources and the extent of plume migration, and the implementation of 
groundwater extraction and treatment and/or capping, consistent wrth all regulatory requirements. 

D. Monrtoring off-srte water supply wells in the vicinrty of the srte and providing point-of-use 
treatment and/or arternate water supply, if necessary. 

Off-srte water supply wells will be monrtored for the presence of srte-related contaminants. To prevent 
consumption by area residents of groundwater exceeding MCLs, point-of-use treatment and/or an atternate 
water supply will be provided as necessary by the Air Force to users of wells which are constructed in 
compliance wtth state and local regulations. In the event that srte-related contaminants are detected in 
nearby residential wells, the need for remedial action will then be reevaluated by the USAF, EPA, and 
Ecology. Point-of-use treatment systems typically consist of a filtration system installed at the well head for 
wells sen/ing multiple users, or near the point where piping from an individual user's well enters the user's 
building. Routine maintenance and periodic replacement of system components will be necessary. 
Provision of an alternate water supply will be considered based on factors such as the distance to an 
existing water system or the amount of water delivered. Based on recent groundwater sampling, no 
residential wells exhibrt contaminants above MCLs and therefore no provision of point-of-use 
treatment/alternate water supply is required at this time. 

Building 1034 French Drain System (IS-1) 

The USAF has determined that no further remedial action is necessary at the lS-1 srte to ensure protection 
of human health and the environment. This decision is based on the results of the ;human heatth risk 
assessment, which determined that condrtions at the srte pOse no unacceptable risks to human health or 
the environment. Wrth the completion of the removal action at IS-1 in December 1992. ail condurts. including 
surface water drainage into the manholes, and potential sources of groundwater contamination have been 
eliminated at the IS-1 srte. The TCE groundwater contamination detected upgradient of this srte is believed 
to be associated wrth srte PS-10, a P2 operable unrt, and will be addressed under the RI/FS for the P2 srtes. 
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Flightline Site (OU-1) PS-2 

The goal of the remedial action at PS-2 is to restore the groundwater to drinking water qualrty wrthin a 
reasonable timeframe. The selected remedy combines the soil attemative of No Action (Alternative 1) wrth 
the groundwater altemative of Free Product Removal wrth Instrtutional Controls (Altemative 5). This remedy 
consists of the following elements: 

Remediation of the floating product through passive collection and treatment, and recycling of 
recovered product at an offsrte faciltty. 

Maintaining instrtutional controls, in the form of restrictions against on-base usage of benzene- and 
TPH-contaminated groundwater associated wrth the srte, until cleanup levels are achieved. 

Monrtoring groundwater at the srte to identify a trend in contaminant concentrations, estimating a 
timeframe for restoration by natural dispersion, dilution, and degradation, evaluating the acceptabilrty 
of the estimated timeframe, and implementing a compliance monrtoring program to estimate 

" • attainment of cleanup levels. 

The estimated costs associated wrth this remedy are: 

Caprtal Cost: 
O&M Costs: 
Present Net Worth: 

$195,000 
$85,000 
$447,000 

A. Remediation of the floating product through passive collection and treatment, and recycling 
of recovered product at an offsrte faciltty. 

Under this attemative, floating product at Stte PS-2 would be removed using erther a passive or active 
removal system. Most of the product is expected to be removed wrthin a 1-year period. The collected 
product would be transported off-Base to a recycling faciltty. The product would be recycled as a fuel 
source for industrial purposes such as use in cement kiln. 

B. Maintaining instrtutional controls, in the form of restrictions against on-base usage of 
benzene- and TPH-contaminated groundwater associated wrth the srte, until cleanup levels are 
achieved. 

Instrtutional controls established under the authorrty of the base commander currently restrict access to and 
use of^groundwater throughout the Base. Such restrictions will be maintained under that authorrty as part 
of the selected remedy. If the Base should be closed in the future, the need for addrtional remedial actions 
to address srte-related groundwater contamination will be reevaluated by the USAF, EPA. and Ecology. 

C. Monrtoring groundwater at the srte to identify a trend In contaminant concentrations and 
estimate a timeframe for restoration by natural dispersion, dilution, and degradation, 
evaluating the acceptabilrty of the estimated timeframe, and implementing a compliance 
monrtoring program to estimate attainment of cleanup levels. 

An analysis to identify a trend in contaminant concentrations will be based on groundwater sampling data 
collected from a maximum of five years of periodic monrtoring. During the first year of monrtoring, samples 
will be collected quarteriy. An rterative approach will be used to establish the subsequent sampling 
frequency. Factors to be considered in this approach include the variabilrty observed in water levels and 
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contaminant concentrations during the first year. If at any time prior to five years, erther the USAF, EPA, 
or Ecology believe that the data collected identifies a reliable trend in contaminant concentrations, then the 
parties will jointly evaluate the data. If the USAF, EPA, and Ecology agree that a reliable trend in 
contaminant concentrations has been identified, then the data collection period may be concluded. If 
agreement is not reached, then the dispute resolution provisions of the Fairchild AFB FFA may be invoked. 

At the end of the data collection period, a definrtion of a reasonable timeframe for restoration by natural 
dispersion, dilution, and degradation will be developed by the USAF, EPA, and Ecology. Factors that should 
be considered in developing this definrtion include any changes in the use of land or groundwater on-Base 
near the srte, any changes in the operation or mission of the Base that may affect the implementability of 
on-Base instrtutional controls, and the site-specific fate and transport characteristics of the contaminants. 
In no case will the reasonable timeframe for restoration by natural dispersion, dilution, and degradation 
exceed thirty years. 

The groundwater cleanup levels for PS-2 are 5 |/g/L for benzene in accordance wtth the SDWA MCL and 
MTCA Method B, and 1 mg/L for TPH in accordance wtth the MTCA Method A. These cleanup levels will 
be achieved throughout the plume. If the trend analysis indicates that contaminant concentrations are 
decreasing such that natural dispersion, dilution, and degradation will achieve the cleanup level wrthin a 
reasonable timeframe, a compliance monrtoring program will be implemented and remain in operation until 
the cleanup levels are achieved. The specific details of the compliance monrtoring program will be 
developed by the USAF, EPA, and Ecology, tt the trend analysis indicates that cleanup levels would not be 
attained by natural dispersion, dilution, and degradation wrthin the reasonable timeframe, the need for 
remedial action will then be reevaluated by the USAF, EPA and Ecology. 

If the Base should be closed in the future, the need for addrtional remedial actions to address srte-related 
grouridwater contamination will fc>e reevaluated by the USAF. EPA, and Ecology. In the event that the need 
for remedial action is reevaluated, remedial actions that wll t>e considered include additional investigation 
to characterize contaminant sources and the extent of plume migration, and the imptementation of 
groundv*siK' extraction and treatment and/or bioventing, consistent wtth all regulatory requirements. 

FliqhUine ste imt-tH PS-B 

The USAF has deH^n^tmi thai txs fwrfirer ren?ediaJ Sidion is necessary at the PS-6 sfte to ens^^e protection 
of human heafth and the environm©*. This decision is based on the resets of the human health mk 
assessment which determined that condfliorK at «he site pose no unacceptabfe risks to human health or 
the environmerji. The TCE igsDiundwsraeef cse^umm^^sn iMected upgradient of this srteJs not believed to 
be asso<^it^ w ^ ttsfe sHw md vM fee asfefressed under the RI /FS for the P2 sites. 

Flightline sM KM-tt PS-» 

The goal of the remedial action at PS-8 is to restore the groundwater to drinking water qualrty within a 
reaso^nable timeframe. The selected remedy combines the soil altemative of No Action (/dternative 1) wrth 
the groundwater alternative of Instrtutional Controls (Alternative 2). This remedy consists of the following 
elements: 

Maintaining instttutional controls, in the form of restrictions against on-base usage of benzene-
contaminated groundwater associated wrth the stte, until cleanup levels are achieved. 
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Monrtoring groundwater at the srte to identify a trend in contaminant concentrations, estimating a 
timeframe for restoration by natural dispersion, dilution, and degradation, evaluating the acceptability 
of the estimated timeframe, and implementing a compliance monrtoring program to estimate 
attainment of cleanup levels. 

The estimated costs associated wrth this remedy are: 

Caprtal Cost: 
O&M Costs: 
Present Net Worth: 

$0 
$31,000 
$477,000 

A. Maintaining instrtutional controls, in the form of restrictions against on-base usage of 
benzene-contaminated groundwater associated wrth the srte, until cleanup levels are achieved. 

Instrtutional controls established under the authorrty of the base commander currently restrict access to and 
use of groundwater throughout the Base. Such restrictions will be maintained under that authorrty as part 
of the selected remedy. If the Base should be closed in the future, the need for addrtional remedial actions 
to address srte-related groundwater contamination will be reevaluated by the USAF, EPA, and Ecology. 

B. Monrtoring groundwater at the srte to identify a trend in contaminant concentrations, 
estimating a timeframe for restoration by natural disperaion, dilution, and degradation, 
evaluating the acceptabilrty of the estimated timeframe, and implementing a compliance 
monrtoring program to estimate attainment of cleanup levels. 

An analysis to identify a trend in contaminant concentrations will be based on groundwater sampling data 
collected from a maximum of five years of periodic monrtoring. During the first year of monrtoring. samples 
will be collected quarteriy. An rterative approach will be used to establish the subsequent safpp"ng 
frequency. Factors to be considered in this approach include the variabilrty observed in water Ĵ vels and 
contaminant concentrations during the first year. If at any time prior to five years, either th^ USAF, EPA, 
or Ecology believe that the data collected identifies a reliable trend in contaminant concentrations, then the 
parties will jointly evaluate the data. If the USAF, EPA. and Ecology agree that a reliable trend in 
contaminant concentrations has been identified, then the data collection period may be concluded. If 
agreement is not reached, then the dispute resolution provisions of the Fairchild AFB FFA may be invoked. 

r • 

At the end of the data collection period, a definrtion of a reasonable timeframe for restoration by natural 
dispersion, dilution, and degradation will be developed by the USAF. EPA. and Ecology. Factors that should 
be considered in developing this definrtion include any changes in the use of land or groundwater on-Base 
near the srte. any chana^s in the operation or mission of the Base that may affect the implementabilrty of 
on-base instrtutional c "jis. and the srte-specific fate and transport characteristics of the contaminants. 
In no case will thi ^nable timeframe for restoration by natural dispersion, dilution, and degradation 
exceed thirty years 

The groundwater cleanup level for PS-8 is 5 /i/g/L for benzene in accordance wrth the GDWA MCL and 
MTCA Method B. This cleanup level will be achieved throughout the plume. If the trend analysis indicates 
that contaminant concentrations are decreasing such that natural dispersion, dilution, and degradation will 
achieve the cleanup level wrthin a reasonable timeframe, a compliance monrtoring program will be 
implemented and remain in operation until the cleanup levels are achieved. The specific details of the 
compliance monrtoring program will be developed by the USAF, EPA, and Ecology. If the trend analysis 
indicates that cleanup levels would not be attained by natural dispersion, dilution, and degradation wrthin 
the reasonable timeframe, the need for remedial action will then be reevaluated by the USAF, EPA, and 
Ecology. 
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If the Base should be closed in the future, the need for addrtional remedial actions to address srte-related 
groundwater contamination will be reevaluated by the US/\F, EPA and Ecology. In the event that the need 
for remedial action is reevaluated, remedial actions that will be considered indude addttional investigation 
to charaaerize contaminant sources and the extent of plume migration, and the implementation of 
groundwater extraaion and treatment and/or bioventing, consistent wtth all regulatory requirements. 

Fire Training Area (FT-1) 

The goals of the remedial aaion at FT-1 are to remediate soils to levels that are proteaive of groundwater, 
and to restore groundwater to drinking water qualrty. The seleaed remedy combines the soil attemative of 
In-sttu Bioventing (Altemative 4) wrth the groundwater attemative of In-sttu Air Sparging vrith Instttutional 
Controls (Altemative 4). This remedy consists of the following elements: 

Maintaining instttutional contrds, in tf>e form of restriaions against on-base usage of benzene-
contaminated groundwater associated wrth the stte, until deanup levels are achieved. 

Implementing an in-sttu bioventing treatment system for benzene-contaminated soil. 

Implementing a pilot-scale in-sttu air sparging system to evaluate the effectiveness of this technology 
for remediating benzene-contaminated groundwater, to be followed by implementation of a full-scale 
system if the pilot scale system is successful. 

Monrtoring off-stte water supply wdls in the vicinrty of the she and providing point-of-use treatment 
and/or ahemate water supply, if necessary. 

The estinrwted costs associated wrth this remedy are: 

Caprtal Costs: $542,000 
O&M Costs: $49,000 
Present Net Worth: $785,000 

A. Maintaining instrtutional controls, in the form of restrictions against on-base usage of 
benzene-contaminated groundwater associated wrth the srte, until cleanup levels are achieved. 

Instrtutional contrds established under the authority of the t)ase commander cunently restria access to and 
use of groundwater throughout the Base. Such restriaions will be maintained under that authority as part 
of the sdeaed remedy. If the Base should be dosed in the future, the need for addrtional remedial aaions 
to address srte-related groundwater contamination will be reevaluated by the USAF, EPA and Ecdogy. 

B. Implementing an In-srtu bioventing treatment system for benzene-contaminated soil. 

An in-srtu bioventing system will be installed in the contaminated soil area at the srte. The system will 
consist of a network of vapor extraaion wells and a vacuum pump to extraa air containing volatile organic 
compounds such as benzene and to increase oxygen concentrations in the soil to enhance biodegradation 
of petroleum contamination. Contaminated vapors will be treated to comply wrth Washington State and 
Spokane County air standards. The system will be operated until the soil deanup level of 0.5 mg/kg for 
benzene is achieved, thereby proteaing groundwater from further contamination. It is estimated that soil 
cleanup levels can be achieved wrthin a 5-year timeframe. The estimated vdume of soil requiring treatment 
is 9,500 cubic yards. 
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C. Implementing a pilot-scale in-sttu air sparging system to evaluate the effectiveness of this 
technology for remediating benzene-contaminated groundwater, to be followed by 
implementation of a full-scale system If the pilot-scale system is successful. 

Air sparging will be used in combination wrth bioventing to simuttaneously treat both soils and groundwater 
The system will consist of a networit of vapor extraaion/injeaion well pairs arranged to injea air into the 
aquifer and extraa air fi-om the overiying soil. The well pairs will be placed wtthin the interior of the 
groundwater plume defined by the groundwater deanup level. The groundwater cleanup levd for FT-1 is 
5 pg/L for benzene in acconjance wrth the SDWA MCL and MTCA Method B. The point of compliance will 
be throughout the plume. The wdl spacings and configuration will be determined during the remedial 
design phase. Contaminated vapors will be treated to comply wrth Washington State and Spokane County 
air standards. The system will be operated until groundvrater deanup levels are achieved. Groundwater 
deanup levds are estimated to be achieved wtthin a 5-year timeframe. 

Grourwjwater monrtoring to demonstrate compliance wtth the deanup levels wUl be continued following the 
implementation of the groundv\^ter treatment system. The specific details of the compliance monrtoring 
program will t»e developed by1he USAF, EPA and Ecology during the remedial design phase. 

D. Monrtoring off-stte water supply wells in the vicintty of the sKe and providing point-of-use 
treatment and/or arternate water supply, if necessary. 

Off-stte water supply wdls will be monttored for the presence of stte-rdated contaminants. To prevent 
consumption by area residents of grourxiwater exceeding MCLs, pointof-use treatment and/or an attemate 
water supply will be provkJed as necessary by the Air Force to users of wells which are construaed in 
compliance wtth state and local regulations. Point-of-use treatment systems typically consist of a fittration 
system installed at the well head for wdls serving muttiple users, or near the point where piping fttim an 
individual user's well enters the user's building. Routine mainteriance and periodic replacement of system 
components will be necessary. Provision of an altemate water supply will t>e consklered tiased on faaors 
such as the distance to an existing water system or the amount of water delivered. 

Wastewater lagoons (WW-1) 

The goals of this remedial aaion are to restria the stte from future resWential or agricuttural uses, and to 
restore groundwater to drinking water qualrty. The seleaed remedy combines the soil altemative of 
Instrtutional Controls (Attemative 2) wtth the groundwater attemative of Groundwater Extraaion and 
Treatment wrth Instttutional Controls and Point-of-Use Treatment/Altemate water supply (Altemative 3). This 
remedy-consists of the following dements: 

• tlniplementing addttional source investigation aaivrties to kJentify the source of groundwater TCE 
contamination. If a source of TCE contamination is deteaed in soils, soil remedial attematlves will 
t>e evaluated at that time. 

Maintaining instrtutional controls restriaing access to the stte. 

Maintaining instttutional controls, in the form of restriaion against on-base usage of TCE-
contaminated groundwater associated wrth the stte, until deanup levds are achieved. 

Implementing a groundwater extraaion and treatment system, using air stripping and/or caribon 
adsorption. 
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C. Implementing a pilot-scale in-srtu air sparging system to evaluate the effectiveness of this 
technology for remediating benzene-contaminated groundwater, to be followed by 
implementation of a full-scale system if the pilot-scale system Is successful. 

Air sparging will be used in combination wrth bioventing to simultaneously treat both soils and groundwater. 
The system will consist of a network of vapor extraaion/injeaion wdl pairs ananged to injea air into the 
aquifer and extraa air fi-om the overiying soil. The well pairs will be placed wrthin the interior of the 
groundwater plume defined by the groundwater cleanup levd. The groundwater cleanup levd for FT-1 is 
5 pg/L for benzene in accordance wrth the SDWA MCL and MTCA Method B. The point of compliance will 
be throughout the plume. The wdl spacings and configuration will be determined during the remedial 
design phase. Contaminated vapors will t>e treated to comply wrth Washington State and Spokane County 
air standards. The system will be operated until groundwater cleanup levds are achieved. Groundwater 
cleanup levels are estimated to be achieved wrthin a 5-year timeframe. 

Before fully implementing this technology, rts effeaiveness will be determined in a controlled treatabilrty 
study consisting of a pilot-scale installation. Effeaiveness will be measured by using fixed fidd sampling 
locations to evaluate the trend In contaminant concentrations over a two year period. If the trend does not 
show remediation of groundwater to concentrations IDBIOW the deanup levd, an air stripping/cartwn 
adsorption groundwater extraaion and treatment system will be installed at FT-1. 

Groundwater monrtoring to demonstrate compliance wrth the cleanup levds will fc>e continued fdlowing the 
implementation of the groundvrater treatment system. The specific details of the compliance monrtoring 
program will be devdoped by the USAF. EPA, and Ecology during the remedial design phase. 

Note - this Section C (July 2, 1993) supercedes the Section C presented on page 63 in the Final Record 
of Decision for the On-Base Priority One Operable Units for Fairchild Air Force Base (issued June 29, 1993). 
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Monrtoring off-srte water supply wells in the vicintty of the stte and provkling point-of-use treatment 
and/or altemate water supply, if necessary. 

The estimated costs associated wrth this remedy are: 

Caprtal Cost: $1,442,000 
O&M Costs: $135,000 
Present Net Worth: $3,522,000 

A. Implementing addrtional source investigation activrties to identify the source of groundwater 
TCE contamination. If a source of TCE contamination is detected in soils, soil remedial 
arternatives will be evaluated at that time. 

USAF is currently developing fidd adivrties which are believed to be capable of determining the source of 
TCE groundwater contamination. These activrties include excavation of test prts and soil sampling wrthin 
the presumed srte source area (i.e., east of the WW-1 lagoons). 

B. Monrtoring instrtutional controls restricting access to the srte. 

Instrtutional controls established under the authorrty ofthe base commander currently restria access to the 
srte. Restriaed access to the srte will be maintained under that authorrty as part of the seleaed remedy. 
If the Base should be closed in the future, a deed restriaion precluding the srte from residential or 
agricultural uses would be implemented prior to transfer of the srte property to any other entrties. 

C. Maintaining instrtutional controls, in the form of restrictions against on-base usage of TCE-
contaminated groundwater associated wrth the srte, until cleanup levels are achieved. 

Instrtutional controls established under the authority of the base commander currentiy restria access to and 
use of groundwater throughout the Base. Such restriaions will be maintained under that authority as part 
of the selected remedy. If the Base should be dosed in the future, the need for addrtional remedial aaions 
to address srte-related groundwater contamination will be reevaluated by the USAF, EPA, and Ecdogy. 

D. Implementing a groundwater extraction and treatment system, using air stripping and/or 
carbon adsorption. 

A groundwater extraaion and treatment system will be installed to remove contaminants from the 
groundwater plume associated wrth the srte. Extraaion wells will t>e placed wrthin the on-srte and off-srte 
portions of the plume. Extraaed groundwater will be treated using erther an air stripper unrt, a carbon 
adsorption unrt, or a combination of these unrts. The specific system configuration will be determined during 
the remedial design phase. 

The treated water will be erther reintroduced into the aquifer or discharged directiy into No Name Drtch. The 
acceptable effluent concentrations from the treatment plant will be determined based on the method of 
disposal. If the method of disposal is to surface water, the treated water must be discharged in accordance 
wrth the NPDES program. If the method of disposal is reintroduaion to the aquifer, the treated water must 
meet the requirements of the Washington State Waste Discharge Permrt Program. The specific standards 
will be developed during the remedial design. 

The contaminated air emissions from the stripper will be treated using aaivated carbon to comply wrth 
Washington State and Spokane County air qualrty standards. Used carbon will be recycled off-srte in 
accordance wrth OSWER Directive 9834.11. 
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The groundwater extraaion and treatment system will be operated until the groundwater deanup levds are 
achieved. The groundwater deanup level for WW-1 is 5 pg/L for TCE in accordance wrth the SDWA MCL 
and MTCA Method B. This deanup level will be achieved throughout the plume. The cleanup times could 
range from less than five years to as many as 30 years. 

Groundwater monrtoring to demonstrate compliance wrth the cleanup levels will be continued following the 
implementation of the groundwater treatment system. The specific details of the compliance monrtoring 
program will be developed by the USAF, EPA, and Ecdogy during the remedial design ph»ase. 

E. Monrtoring off-srte water supply wells in the vicinrty of the srte and providing point-of-use 
treatment and/or arternate vrater supply, If necessary. 

Off-srte water supply wdls will t>e monttored for the presence of srte-related contaminants. To prevent 
consumption by area residents of groundwater exceeding MCLs, point-of-use treatment and/or an altemate 
water supply will be provkled as necessary by the Air Force to users of wdls which are construaed in 
compliance wrth state and local regulations. Point-of-use treatment and/or an attemate water supply will 
be provided as necessary by the Air Force to users of wdls which are constmaed in compliance wrth state 
and local regulations. Point-of-use treatment systems typically consist of a fittration system installed at eh 
well head for wells sen/ing multiple users, or near the point where piping from an indivkiual user's well enters 
the user's building. Routine maintenance and periodic replacement of system components will be 
considered tiased on faaors such as the distance to an existing water system or the amount of water 
delivered. Based on recent groundwater sampling, no residential wdls exhibtt contaminants above MCI^ 
and therefore no provision of point-of-use treatment/attemate water supply is required at this time. 

XI. STATUTORY DETERMINATIONS 

Under CERCLA Seaion 121. seleaed remedies must be proteaive of human heatth and the environment, 
comply wrth ARARs, be cost effeaive, and utilize permanent solutions and altemative treatment technologies 
or resource recovery techndogies to the maximum extent praaical. In addttion, CERCLA includes a 
preference for remedies that employ treatment that significantiy and permanentiy reduces the volume, 
toxicrty or nriobilrty of hazardous wastes as their principal element. The following seaions discuss how the 
seleaed remedy meets these statutory requirements. 

A. Protedion of Human Hearth and the Environment 

There are no unacceptatrfe risks to human heatth posed by exposure to the soils at the SW-1 stte under 
erther residential or industrial use scenarios. However, instrtutional controls would reduce the threat of 
direa contaa wrth any potentiai contaminants wrthin the subsurface soil that were not identified during the 
investigation. Cunently, SW-1 is an inaaive landfill. Development of the landfill for resklential use is unlikely. 
Development of SW-1 for industrial use is, to a lesser degree, also unlikdy. 

TCE groundwater concentrations currentiy exceed the MCL The TCE-contaminated plume is currentiy 
migrating through Fairchild AFB. Maintaining groundwater instrtutional controls will prevent on-tase 
consumption of contaminated water at SW-1 until groundwater cleanup levels are achieved. Continued 
monrtoring will allow establishment of a trend in contaminant levels to evaluate whether they are decreasing 
and whether the cleanup levds can be achieved through natural dispersion, dilution, and degradation wrthin 
a reasonable period of time. Monrtoring of nearby residential wells and providing addrtional remedial aaion, 
such as point-of-use treatment/attemate water supply, if necessary, will prevent consumption by area 
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residents of groundwater exceeding federal MCLs. The remedy for SW-1 groundwater will be reevaluated 
wrthin five years to detemiine rts effectiveness as a remedy. Furthermore, a groundwater monrtoring 
program and five-year review would be implemented to evaluate migration of contaminants, to verify that 
cleanup levels are attained wrthin a reasonable time, satisfy CERCLA requirements for contaminants 
remaining onsrte, and to determine if the remedy remains protective of human health and the environment. 

There are no unacceptable risks to human heatth posed by exposure to the soils at the PS-2 srte under 
either residential or industrial use scenarios. Soils at PS-2 are located beneath Taxiway No. 1. The taxiway 
is believed to act as a cover which prevents preciprtation from percolating through the TPH-contaminated 
soils. 

The estimated cancer risk for consumption of contaminated groundwater at srte PS-2 exceeds the 
acceptable federal level of 1 x IO"*. Wrth respect to non-carcinogens, the hazard index calculated for srte 
PS-2 exceeds one. The groundwater at PS-2 is currentiy migrating beneath Taxiway No. 1, and through 
Fairchild AFB. Removal of the floating product will eliminate the primary source of groundwater 
contamination at the srte. Following removal of the product, residual levels of fuel contamination in the soils 
and groundwater are expected to decrease through natural dispersion, dilution, and degradation. Continued 
monrtoring will allow establishment of a trend in contaminant levels to evaluate whether they are decreasing 
and whether the cleanup levels can be achieved through natural dispersion, dilution, and degradation wrthin 
a reasonable period of time. Maintaining groundwater instrtutional controls will prevent consumption of 
contaminated on-base water at PS-2 until groundwater cleanup levels Jare achieved and risks to human 
health decrease to acceptable levels. This remedy will be reevaluated wrthin five years to determine rts 
effectiveness. Furthermore, a groundwater monrtoring program and five-year review would be implemented 
to evaluatie migration of contaminants, to verify that cleanup levels are attained wrthin a reasonable time, 
satisfy CERCLA requirements for contaminants remaining onsrte, and to determine if the remedy remains 
protective of human health and the environment. 

The results of the risk assessment indicate that there would be no unacceptable risks to human health posed 
by exposure to the soils at PS-6 under both residential and industrial use scenarios. Also, results of the RI 
indicate that the soils are not a source of groundwater contamination. Thus, the no action alternative is 
appropriate for PS^ soils. 

The RI investigation did not identify a groundwater contaminant plume associated wrth the PS-6 srte. Thus, 
the no action alternative is appropriate for PS-6. 

There are no unacceptable risks to human health posed by exposure to the soils at the PS-8 stte under 
etther residential or industrial use scenarios. 
There are no unacceptable risks to human heatth posed by consumption of contaminated groundwater at 
the PS-8 srte, however, current benzene concentrations in the groundwater slightiy exceed the SDWA MCL 
and TPH concentrations in three wells currentiy exceed the MTCA cleanup level of 1 mg/L The 
groundwater at PS-8 is currentiy migrating beneath Taxiway No. 1, and through Fairchild AFB. Maintaining 
groundwater instrtutional controls will prevent consumption of contaminated water at PS-8 until this 
groundwater cleanup level is achieved. Continued monrtoring will allow establishment of a trend in 
contaminant levels to evaluate whether TPH levels are decreasing and whether the cleanup levels can be 
achieved through natural dispersion, dilution, and degradation wrthin'̂ a reasonable period of time. This 
remedy will be reevaluated wrthin five years to determine its effectiveness. Furthermore, a groundwater 
monrtoring program and five-year review would be implemented to evaluate migration of contaminants, to 
verify that cleanup levels are attained wrthin a reasonable time, satisfy CERCLA requirements for 
contaminants remaining onsrte, and to determine if the remedy remains protective of human heatth and the 
environment. 
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There are no unacceptable risks to human health posed by exposure to the soils at the FT-1 srte under 
erther residential or industrial use scenarios. However, benzene-contaminated soils may act as a source of 
groundwater contamination. The in-srtu bioventing system will remediate the soils to a level that is protective 
of groundwater. Implementing an in-srtu bioventing soil treatment system poses minimal risk to human 
health and the environment because excavation of the soil is not required. 

The estimated cancer risk for consumption of contaminated groundwater at stte FT-1 exceeds the 1 x 10^ 
level established by the Washington State MTCA regulation and the SDWA MCL of 5 pg/L for benzene, Wtth 
respect to non-carcinogens, the hazard index calculated for srte FT-1 groundwater and soils exceed one. 
If proven effective through pilot-scale testing, implementing an in-srtu air sparging treatment system for 
benzene-contaminated groundwater at FT-1 will reduce the spread of contaminants and will restore the 
groundwater to groundwater cleanup levels. If air sparging is proven ineffective, a groundwater extraction 
and treatment system will be implemented to achieve these objectives. Maintaining groundwater instrtutional 
controls will prevent consumption of contaminated water at FT-1 until groundwater cleanup levels are 
achieved and risks to human health decrease to acceptable levels. Monrtoring of nearby residential wells 
and prdviding addttional remedial action, such as point-of-use treatment/alternate water supply, if necessary, 
will present consumption by area residents of groundwater exceeding federal MCLs. 

The cancer risk of 3 x 10'̂  for exposure to the soil at WW-1 under a residential use scenario is wrthin the 
acceptable 1 x 10"* to 1 x 10' range established under federal law but slightiy exceeds the 1 x 10' level 
established by the Washington State MTCA regulation. Instrtutional controls will reduce the threat of direct 
contact wrth potential contaminants wrthin the subsurface soil by restricting the srte to industrial uses only. 

TCE concentrations currentiy exceeds the SDWA MCL The estimated cancer risk for consumption of 
contaminated groundwater at srte WW-1 exceeds the acceptable 1x10"^ levd established by the Washington 
State MTCA regulation. Irnplementing an air stripping/carbon adsorption treatment system for TCE-
contaminated groundwater will reduce the spread of contaminants and will restore the groundwater to 
groundwater cleanup levels. Maintaining groundwater instrtutional controls will prevent consumption of 
contaminated water at WW-1 until groundwater cleanup levels are achieved and risks to human health 
decrease to an acceptable level. Monttoring of nearby residential wells and providing addrtional remedial 
action, such as point-of-use treatment/alternate water supply, if necessary, will prevent consumption by area 
residents'of groundvvater exceeding federal MCLs. 

B. Compliance wrth ARARs 

The selected remedies will comply wrth the following federal and state ARARs that have been identified. No 
warver̂ of any ARAR is being sought or invoked for any component of the selected remedies. The ARARs 
identifi^ for the on-Base PI sttes include the following: 

"Chemical-Specific ARARs 

SDWA. 40 Untted States Code (USC) Section 300, and 40 CFR Part 141, MCLs for public 
drinking water supplies established for the SDWA are relevant and appropriate for setting 
groundwater cleanup levels and in establishing effluent standards if treated groundwater is 
recharged to the aquifer. 
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Trtle V of Clean Air Act Amendments of 1990, Section 112(b) of the Act lists sources 
covered by the New Source Performance Standards and requires major emission sources 
to obtain permrts from federally approved state permitting agencies. This section defines 
major sources as those wrth the potential to emrt ten tons per year of a hazardous air 
pollutant. This Act would be applicable in determining bioventing/air sparging system as 
non major sources under Section 502(a) of the Act. 

RCRA, Subtrtle C (Titie 40 Code of Federal Regulations (CFR) 261), Applicable in identifying 
if the spent activated carbon filters from the air stripping system and bioventing/air sparging 
system are considered a hazardous waste for purposes of transporting them offsite for 
treatment! 

Emission Standards and Controls for Emrtting Volatile Organic Compounds (VOCs), 
(Chapter 173-400 Washington Administrative Code (WAC)), Establishes standards in the 
state of Washington for specific VOC source emissions; applicable in establishing emission 
standards for the active bioventing/air sparging system at FT-1 and from the activated 
carbon unrt at WW-1. 

Pursuant to CERCLA, all air emissions associated wrth the remedial actions will comply wrth 
the substantive requirements of Chapter 173-460 WAC as implemented by the Spokane 
County Air Pollution Control Authorrty. Controls for New Sources of Toxic Air Pollutants 
(Chapter 173-460 WAC) requires the use of Best Available Control Technology for new 
sources of toxic air pollutants. This regulation lists benzene and TCE as Class A toxic air 
pollutants wrth Acceptable Source Impact Levels (ASILs) of 0.12 pg /m ' and 0.8 pg/m^ 
respectively. The ambient impact of emissions of toxic air contaminants from the air 
stripping unrt at WW-1 and the air sparging/bioventing system at FT-1 will be evaluated 
against ASILs. 

MTCA, (Chapter 173-340 WAC), Method B risk-based cleanup levels are applicable for 
establishing soil and groundwater deanup levels. As well as relevant and appropriate 
requirements for effluent standards for discharge to groundwater. 

Soil contamination was not detected at SW-1 and PS-6. At srtes PS-2 and PS-8, TPH will remain in the soils 
above the MTCA cleanup levd. which is based on groundwater protection. Continued groundwater 
monrtoring is needed to determine if the TPH levels in the soils at these srtes are protective of groundwater. 
It is currentiy believed that the TPH-contaminated soil is not contributing to the groundwater contamination. 
PS-2 and PS-8 soils are beneath Taxiway No. 1. The taxiway apparently acts as a cover which prevents 
preciprtation percolation into the groundwater. The selected remedy for srte FT-1 will comply wrth the MTCA 
Method B cleanup level for benzene. Soils at WW-1 do not pose unacceptable human health risks under 
the industrial land use scenario. 

At sttes SW-1, PS-6, and PS-8, no action may attain state and federal groundwater cleanup levels through 
natural dispersion, dilution, and degradation if contamination is no longer migrating from the soils to 
groundwater at these srtes. Continued groundwater monrtoring is needed at srtes SW-1 and PS-8 to 
determine if those standards can be achieved naturally wrthin a reasonable period of time. At PS-2, 
groundwater cleanup levels are expected to be achieved following removal of the floating product. 
Continued groundwater monrtoring is needed at this srte to determine if cleanup levels can be achieved 
naturally wrthin a reasonable period of time at this srte following product removal. The groundwater at srtes 
SW-1, PS-2, PS-6, and PS-8 is currentiy fiowing through Fairchild AFB. The selected remedies for srtes FT-1 
and WW-1 will achieve the groundwater cleanup levels through treatment. 

68 



Action-Specific ARARs 

RCRA Subtrtle C (40 CFR 262), Establishes standards for generators of hazardous wastes 
for the treating, storage, and shipping of wastes. Applicable to the storage, packaging, 
labeling, and manifesting of the spent granulated activated carbon filters offsrte for 
treatment. 

Hazardous Materials Transportation Act (49 USC 1801-1813 and 49 CFR Parts 171 and 
172), Applicable for transportation of potentially hazardous materials, including samples and 

?.stes. 

Noise Control Act (42 USC 4910 and 40 CFR Part 209), Applicable for the design of 
bioventing/air sparging and air stripper systems. 

Dangerous Waste Regulations (Chapter 173-303 WAC), Applicable for onsrte treatment, 
storage, or disposal of dangerous waste of hazardous wastes generated during the remedial 
actions. 

Minimum Standards for Construction and Maintenance of Wells (Chapter 173-160 WAC), 
Applicable regulations for the location, design, construction, and abandonment of water 
supply and resource protection wells. 

State Waste Discharge Permrt Program (Chapter 173-216 WAC), Applicable for establishing 
effluent qualtty standards for discharges to groundwater. Pursuant to CERCLA, only the 
substantive requirements of this regulation will be completed for onstte discharges. 

CWA. NPDES Section 402 (33 USC 1342 and 40 CFR Parts 122-125), applicable for 
establishing effluent qualrty standards for surface water discharge from groundwater 
extraction and treatment unrts. 

Location-Specific ARARs 

• • No location-specific ARARs. 

Other Crrteria, Advisories, or Guidance to be Considered for this Remedial Action 

' ^ : . ' ^PA OSWER Directive 9834.11, Revised Procedures for Planning and Implementing Offsrte 
Response Actions, November 13. 1987. This directive provides procedures for offsrte 
disposal of CERCLA wastes. 

C. Cost Effectiveness 

The selected remedies provide overall effectiveness proportionate to their costs. 

For srtes SW-1 and WW-1. instrtutional controls provide the most cost-effective means of preventing 
exposure to potential subsurface soil contaminants by restricting these srtes from residential use. 

For site SW-1, contaminant concentrations in groundwater are at low levels, and are expected to decrease 
since a continuing source of contamination was not identified during the RI. Therefore, instrtutional controls 
combined wrth natural dispersion, dilution, and degradation is the most cost effective remedy for this srte. 
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For srte PS-2, removal and recycling of the floating produa diminates the primary source of groundwater 
contamination at the srte at a cost that is substantially less than implementation of a full-scale groundwater 
extraaion and treatment system. 

For srte PS-8, resutts d the RI indicate that concentrations of fuel-related groundwater contaminants are 
below or near their cleanup levels, and that contaminant levels are on a decreasing trend. Therefore, no 
adion is the most cost-effeaive remedy for this srte since contaminant levels are decreasing through natural 
dispersion, dilution, and degradation processes. 

For srte FT-1, in-srtu bioventing is significantiy more cost-effeaive than the other soil treatment/disposal 
alternatives. Similariy, in-srtu air sparging is significantiy more cost-effeaive than the groundwater extraaion 
and treatment altemative. 

For srte WW-1. the present wortii cost of groundwater extraaion and treatment is the highest ariiong the 
groundwater atternatives. However, this altemative provides the highest degree of long-term effeaiveness 
by preventing the spread of contamination and restoring the groundw/ater to drinking water quality. 

D. Utilization of Permanent Solutions and Attemative Treatment Technologies to the Maximum 
Extent Possible 

The selected remedies provide the best t)alance of long-term effeaiveness and permanence; reduaion in 
toxicrty, mobilrty. and volume achieved through treatment; short-tenn effeaiveness; implementabilrty; and 
cost. 

The source of groundwater TCE contamination may no longer be present wrthin the SW-1 landfill since the 
RI did not identify any source areas and the landfill has been closed for 35 years. Groundwater TCE levds 
may be declining naturally since a source has not been identified wrthin the landfill. Therdore. source 
control aaions and groundwater extraaion and treatment at the landfill are not warranted at this time but 
could be reevaluated wrthin a five-year review period. 

The results of the RI indicate that the groundwater contamination at srte PS-2 may be local to the floating 
produa areas, and that contamination has not migrated beyond the srte. Removal of the floating produa 
will eliminate the primary source of groundwater contamination at the srte. Following removal ofthe produa, 
residual levels of fuel contamination in the soils and groundwater are expeaed to decrease through natural 
dispersion, dilution, and degradation. Therefore, further source control measures and/or groundwater 
extraaion and treatment are not warranted at this time but could be reevaluated wrthin a five-year review 
period. 

At srte PS-8, the resutts of the RI indicate that: concentrations of fuel-related groundwater contaminants are 
below or near their cleanup levels; contaminant levels are on a decreasing trend; residual fud contamination 
deteaed in the soils is not contributing to groundwater contamination; and contamination has not migrated 
beyond the PS-8 srte. Cun-ent levels of fuel contamination in the soils and groundwater are expeaed to 
decrease through natural dispersion, dilution, and degradation. Therefore, source control measures and/or 
groundwater extraaion and treatment are not warranted at this time but could be reevaluated wrthin a five-
year review period. 
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The seleaed remedy for srte FHT-l utilizes permanent solutions and altemative treatment techndogies to the 
maximum extent possible. The remedy uses treatment of the contaminant source and of the affeaed 
groundwater. In-srtu bioventing/air sparging provides a permanent solution by removing contaminants from 
the soil and groundwater through biodegradation and volatilization. Volatilized contaminants are colleaed 
and treated through biodegradation or aaivated cariDon. In-srtu bioventing/air sparging are considered 
altemative treatment technologies. . 

At WW-1, the source of groundwater TCE contamination may no longer be present wrthin the soil since the 
RI did not identify any source areas. Therefore, source control aaions are not warranted at this time but 
would be evaluated if addrtional investigation aaivrties identify a TCE source. The seleaed remedy for 
groundwater at srte WW-1 utilizes permanent solutions and altemative treatment technologies to the 
maximum extent possible. The remedy uses extraaion and treatment of the contaminated groundwater. 
Air stripping and/or aaivated carbon provides a permanent solution by removing contaminants from the 
groundwater through volatilization. Volatilized contaminants are cdleaed and treated using an aaivated 
carbon filter. 

E. Preference for Treatment as a Principal Element 

The seleaed remedy for srte PS-2 satisfies the statutory preference for treatment by utilizing offsrte recycling 
of the floating produa to pemnanentiy reduce the toxicrty, mobilrty, and vdume of the primary source of 
groundwater contamination at the srte. 

The selected remedy for srte FT-1 satisfies the statutory preference for treatment by utilizing in-srtu treatment 
as a primary method to permanentiy reduce the toxicrty, mobilrty, and vdume of soil and groundwater 
contaminants In addrtion, the seleaed remedy includes treatment at individual user well locations in the 
event of offsrte contamination of drinking water above MCLs. 

The seleded remedy for srte WW-1 satisfies the statutory prderence for treatment by using treatment to 
permanently reduce the toxicrty, mobilrty, and volume of groundwater contaminants. In addrtion, the 
seleaed remedy includes treatment at indivkiual user well locations in the event of offsrte contamination of 
drinking water above MCLs. 

Xll. DOCUMENTATION OF SIGNIFICANT CHANGES 

The Proposed Plan for the on-Base Priority 1 Operable Unrts was released for public comment on 
March 1. 1993. Public comments on the Proposed Plan were evaluated at the end of the 30-day comment 
period, and rt was determined tfiat no significant changes to the Proposed Plan were necessary. 
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TABLE A-1 

CONTAMINANT OCCURRENCE AND DISTRIBUTION - SUBSURFACE SOILS (1989)(1) 
SITE SW-1 

FAIRCHILD AFB, WASHINGTON 

ParameterO) 

Aluminum 

Arsenic 

Barium 

Beryllium 

Calcium 

Cadmium 

Cobalt 

Chromium 

Copper 

Iron 

Potassium 

Magnesium 

Manganese 

Molybdenum 

Sodium 

Nickel 

Thallium 

Vanadium 

Zinc 

BW1-BH5 
(3.0-3.5 feet) 

(mg/kg) 

8,500 

14 

80 

0.44 

3.000 

1.7 

8 

10 

20 

22,000 

1,300 

5,200 

410 

17 

90 

10 

6U 

31 

53 

8W1-BH6 
(3.5-4.0 feet) 

(mg/kg) 

5,800 

9U 

120 

0.3 

6.900 

2 

10 

2 

27 

30,000 

600 

3,100 

450 

7 

210 

8 

9 

30 

62 

Background 
Concentration(2) 

(mg/kg) 

0.5->10%* 

<30-39 

66-160 

< 0.02-0.57 

0.06-32%* 

<0.3-1.3 

<3-50* 

6-54 

2-300* 

0.1->10%* 

0.19-6.3%* 

0.03-> 10%* 

56-670* 

<3-7* 

0.05-10%* 

5-30 

2.5 

13-62 

24-82 

J 

u 
(1) 

(2) 

Estimated value. 
Parameter is not detected above detection limits. Value presented is the detection limit. 
Selenium, mercury, lead, and antimony were not detected above detection limits. 
If site-specific data were available, the background value is the range of metals 
concentrations for background sample locations (data provided by SAIC). If site-specific 
data were not available (*), background metals concentrations reported in Shacklette 
and Boerngen (1984) are presented. 
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TABLE A-2 

CONTAMINANT OCCURRENCE AND DISTRIBUTION - SURFACE SOIL 
SAMPLES 

ROUND 11 
SITE SW-1 

FAIRCHILD AFB, WASHINGTON 

Parameter 

Range of 
Positive 

Deteaions 
(Arithmetic 

Mean) 

Geometric 
Mean 

95% 
UCLd) 

Frequency of 
Deteaion 

VOLATILE ORGANICS (mg/kg) 

Xylenes 

Methylene 
chloride 

0.014(0.003) 

0.003 (0.001) 

0.002 

0.001 

0.006 

0.0011 

1/11 

1/11 

SEMIVOLATILE ORGANICS (mg/kg) 

Di-n-butyl 
phthalate 

0.19-0.49 
(0.28) 0.25 0.38 8/11 

METALS (mg/kg) 

Aluminum 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

6,880-15,300 
(10,809) 

56-135(113) 

0.2-0.63 (0.42) 

0.62J-0.81 
(0.47) 

3,900-12,000 
(5.950) 

6.4-10 8(8.8) 

8.5-16.6(12.1) 

12.1-16.9 
(15.5) 

21,500-35,700 
(24,300) 

10.1J(5.2) 

10,630 

110 

0.41 

0.42 

5.650 

8.8 

11.9 

15.4 

23,900 

5.0 

12,300 

131 

0.50 

0.63 

7.500 

9.7 

13.9 

16.5 

27.900 

6.4 

11/11 

11/11 

11/11 

4/11 

11/11 

11/11 

11/11 

11/11 

11/11 

1/11 
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TABLE A-2 
CONTAMINANT OCCURRENCE AND DISTRIBUTION • SURFACE SOIL 
SAMPLES 
ROUND 11 
SITE SW-1 
FAIRCHILD AFB, WASHINGTON 
PAGE TWO 

Parameter 

Range of 
Positive 

Deteaions 
(Arithmetic 

Mean) 

Geometric 
Mean 

95% 
UCLd) 

Frequency of 
Deteaion 

METALS (mg/kg) 

Magnesium 

Manganese 

Nickel 

Potassium 

Vanadium 

Zinc 

3,720-6.840 
(4,910) 

319-650(426) 

7.7-13.1(10.2) 

906-2,020 
(1.635) 

27.3-68.7 
(46.6) 

37.7-57.2 
(46.7) 

4,830 

417 

io.1 

1,610 

44.4 

46.4 

5,580 

498 

11.4 

1,860 

57.4 

50.9 

11/11 

11/11 

11/11 

11/11 

11/11 

11/11 

(1) Upper 95% confidence limit on arithmetic mean. 
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TABLE A-3 

CONTAMINANT OCCURRENCE AND DISTRIBUTION - TEST PIT SOIL SAMPLES 
ROUND 11 
SITE SW-1 

FAIRCHILD AFB. WASHINGTON 

Parameter 

Range of 
Positive 

Deteaions 
(Arithmetic 

Mean) 

Geometric 
Mean 

95% 
UCLd) 

Frequency 
of 

Deteaion 

METALS (mg/kg) 

Aluminum 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Silver 

Sodium 

Vanadium 

Zinc 

8,190-11,600 
(10,409) 

81.5-471(137) 

a34-0.52 (0.32) 

0.52-1.6(0.74) 

2.920-6,200 
(4.991) 

5.8-20.6 (8.8) 

10.1-15.8(12.6) 

13.7-37.2(17.1) 

19,600-32,600 
(24,850) 

13.2-18.0(7.7) 

4.340-5.820 
(4,875) 

360-519(414) 

8.3-12.7(10.0) 

1.200-2.050 
(1,771) 

7.3(2.2) 

124-317(213) 

27.4-64.0(41.9) 

42-92.3 (54.0) 

10.343 

126 

0.26 

0.62 

4,881 

8.4 

12.4 

16.5 

24,562 

6.5 

4,855 

410 

10.0 

1,742 

1.1 

202 

40.7 

52.8 

11,414 

196 

0.44 

1.1 

5,854 

11.5 

14.1 

21.9 

28.268 

12.1 

5,281 

465 

11.2 

2.043 

5 

273 

513 

64.5 

9/9 

9/9 

4/9 

4/9 

9/9 

9/9 

9/9 

9/9 

9/9 

3/9 

9/9 

9/9 

9/9 

9/9 

1/9 

9/9 

9/9 

9/9 
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TABLE A-3 
CONTAMINANT OCCURRENCE AND DISTRIBUTION - TEST PIT SOIL SAMPLES 
ROUND 11 
SITE SW-1 
FAIRCHILD AFB, WASHINGTON 
PAGE TWO 

Parameter 

Rangeof 
Positive 

Deteaions 
(Arithmetic 

Mean) 

Geometric 
Mean 

95% 
UCLO) 

Frequency 
of 

Deteaion 

VOLATILE ORGANIC CHEMICALS (mg/ 

2-Butanone 

Xylenes 

Chlorobenzene 

0.05(0.0071) 

0.006-0.018 
(0.0042) 

0.004(0.0014) 

kg) 

0.0024 

0.0025 

0.0013 

0.02 

0.009 

0.0023 

1/9 

2/9 

1/9 

METALS (mg/kg) 

Aluminum 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

6,490-15,000 
(10.154) 

7(3.8) 

90.2-174(125) 

0.31-0.59(0.35) 

0.52-1.5(0.59) 

3,060-6,370 
(4,393) 

6.0-46.5(11.7) 

10.9-15.7(12.4) 

11.8-40.4(18.5) 

20.300-31,400 
(25,306) 

40.3-101(21.4) 

9,714 

3.6 

121 

0.27 

0.48 

4,201 

7.8 

12.3 

17.1 

25,052 

9.3 

12,871 

4.9 

153 

0.52 

0.96 

5,513 

23.7 

13.7 

26.3 

28,519 

50.2 

9/9 

1/9 

8/9 

6/9 

5/9 

9/9 

7/9 

9/9 

9/9 

9/9 

2/9 
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TABLE A-3 
CONTAMINANT OCCURRENCE AND DISTRIBUTION - TEST PIT SOIL SAMPLES 
ROUND 11 
SITE SW-1 
FAIRCHILD AFB, WASHINGTON 
PAGE THREE 

Parameter 

Range of 
Positive 

Deteaions 
(Arithmetic 

Mean) 

Geometric 
Mean 

95% 
UCLd) 

Frequency 
of 

Deteaion 

METALS (mg/kg) (CONTINUED) 

Magnesium 

Manganese 

Nickel 

Potassium 

Silver 

Sodium 

Vanadium 

Zinc 

3.670-5,310 
(4,454) 

336-719(446) 

7.7-12.3(9.8) 

804-2.430 
(1,696) 

12,6(3.8) 

117-420(236) 

30-68.5 (40.8) 

40.3-135(62.5) 

4,425 

435 

9.7 

1,617 

1.7 

211 

39.7 

57.4 

4,896 

544 

11.3 

2,121 

12.6 

332 

50.6 

89.3 

9/9 

9/9 

9/9 

9/9 

1/9 

9/9 

9/9 

9/9 

<1) upper 95% confidence liffiit on arithmetic mean (the maximum 
concentration deteaed is presented when the UCL exceeds the maximum 
deteaed concentration.) 
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lAULk A-4 

CONTAMINANT OCCURRENCE AND DISTRIBUTION - GROUNDWATER 
ROUNDS 8 THROUGH 11 

$ITC$W-1 
r AiRCHiLD Ara, W A S H I N G T O N 

Pdiamelei 

top M id B<isdll A Mon i to r ing Wells (SW) 
(87. tJO.BB, t?9.B9) 

No o l 
Positive 

Deieciions/ 
No o l 

Samples 

Range o l Positive 
Detections 

(Ai i thmet ic 
Mean) 

Geometric 
Mean 

95% 

UCl<'l 

Top-Mid Basalt A Mon i to r ing Wells (NE) Downgradient 
(131. 168. B6, 90. U a , 132. 134. 167. 165) 

No o l 
Positive 

Detections/ 
No o» 

Samples 

Rangeof Positive 

Detections 
(An lhmel ic 

Mean) 

Geometric 
Mean 

95% 
UCI.X1 

Deep Basalt A Mon i to r ing Wel l 
(170) 

No of 
Positive 

Detections/ 
No of 

Samples 

Rangeof Positive 

Detections 
(Ai i l l tmet ic 

Mean) 

ORGANICS (ug/L) 

1 ' i .ms !.?• 
i l>ic>iloroeihene 

' lu i i lo ioe l l ieMv 

/ Buiano' ie 

Kylenes 

Methylenechlor lde 

Chlorobeniene 

1.4 Dichloroben7ene 

0 / H 

0 / U 

0/13 

0/13 

0/13 

1/13 

0/13 

1 (0 86) 0 70 1 

1/16 

tO/16 

t/9 

1/16 

1/16 

0/16 

1/9 

0 8 ( 0 69) 

0 5 18(5 5) 

40(5 8) 

0 7(0 7)1/1 

0 7 (0 7)t/t 

1(1)1/1 

0 54 

2 1 

7 1 

NCtJI 

NC 

NC 

0 8 

8 4 

156 

NC 

NC 

.... 
NC 

0/1 

0/1 

0/1 

0/1 

0/1 

0/1 

0/1 

METAlS(i ig/L) 

Ant imony (Tol.it) 

(Dissolved) 

A luminum (Total) 

Hdiium ( l o l d l j 

(Dissolved) 

Arsenic (Total) 

(Dissolved) 

Beryll ium (Toldl) 

C.idmium (Toial) 

0/10 

0/10 

10/10 

10/10 

i / i 

5/JO 

on 

6/10 

t /M) 

I.SOO 140,000 
(31,000) 

49 1.700(445) 

22 625(324) 

2 0 12(3 2) 

1 40(7 9) 

5 ( 7 8 ) 

: 

9.360 

221 

117 

18 

2 5 

2 7 

64,300 

786 

NC 

5 9 

16 J 

3 i 

2/13 

3/8 

13/13 

13/13 

8/8 

7/13 

t/B 

0/13 

1/13 

4 2 118(56 5) 

6 6-11 1(84)1/) 

300 49.800 
(11.700) 

45 770(230) 

28 247(79) 

1 0 8 3 (2 7) 

1 0 (0 6) 

6 0(2 8) 

26 1 

NC 

5,770 

164 

54 5 

1 9 

0 59 

7 7 

84 7 

NC 

20.000 

354 

148 

4 1 

0 76 

34 

0/1 

0/1 

1/1 

t / t 

1/1 

I/I 

0/1 

0/1 

0/1 

183 

28 

33 

9 6 



l A U l t A -4 

CONTAMINANT OCCURRENCE ANO OlSTRttUIlON • GROUNOWATEM 
ROUNDS!THROUGH 11 
SITE SW-1 
r AIRCHIIO A H , Vtf ASHINGTON 
PAGE TWO 

Parameter 

Top M>d Basalt A M o m l o i t n g Wells (SW) 
(87.130.88.129,89) 

No of 
Positive 

Detections/ 
No of 

Samples 

Rangeof Positive 
Detections 
(Af i l lsmelK 

Mean) 

Geometric 
Mean 

9S% 
UCU'I 

Top M i d Basall A Mon i to f tng Wells (NE) Downgradient 
(131. 168.86.90, 128. 132. 134. 167. 165) 

No of 
Positive 

Detections/ 
No of 

Samples 

Range of Positive 
Detections 
(Ai i thmet ic 

Mean) 

Geometric 
Mean 

9SH 
UCU't 

Deep Basalt A Mon i to r ing Wel l 
(170) 

No of 
Positive 

Deieci ions/ 
No o f 

Samples 

Itangc of Positive 
Octec i iont 
(Afittsmetic 

Mean) 

METAIS ( M 9 / U (CONTINUED) 

Calcium (^otal) 

(Dissolved) 

Chromium (Total) 

Cubolt (Total) 

Copper (Total) 

l ion (Total) 

(Dissolved) 

Lead (Total) 

Magnesium (Total) 

(Dissolved) 

Manganese (Total) 

(Dissolved) 

Mercury (Total) 

Molybdenum (Total) 

10/10 

2/2 

7/10 

4/10 

6yio 

10/10 

H i 

6/10 

10/10 

2/2 

10/10 

2/2 

5/10 

t/tO 

17,000 135.000 
(48.410) 

17.000 121,000 
(69.0001 

5 0 47 (146 ) 

1050 (194 ) 

5-92(24 1) 

1.600 60,000 
(23.457) 

66-1.650(858) 

4 35(10) 

6.490 65.000 
(71,879) 

5.820-56.500 
(31,700) 

280-3.420(1.030) 

151 3,000(1,580) 

0 3 0 6 ( 0 2 ) ) 

5 0 (5 0) 

36,400 

45,400 

9 924 

12 6 

14 0 

13,600 

330 

S 1 

15,500 

18.100 

603 

673 

0 15 

3 0 

80.500 

NC 

24 6 

32 0 

4 3 9 

38.700 

NC 

18 3 

37.500 

NC 

1.880 

NC 

0 34 
• 

5 0 

13/13 

8/8 

8/13 

3/13 

6/13 

3/13 

3/8 

7/13 

13/13 

8/8 

13/ lJ 

S/8 

1/13 

24,000 242.000 
(98.600) 

15.600-73.400 
(62.500) 

5 109(27 8) 

9 27(9 8) 

10 37(15 3) 

380 60.700 
(15.700) 

62 295(82 1) 

2 34 8 (9 4) 

8.47086.000 
(32.800) 

7,150 72,300 
(25,200) 

I I 5 2,740(747) 

292.510(425) 

0 40 (0 092) 

2/13 1315 (106 ) 1 

6S.600 

39.900 

14 1 

8 7 

10 2 

7,360 

37 6 

4 8 

24.700 

17.600 

356 

49 7 

0 073 

157,000 

73,400 

49 4 

132 

23 9 

26.600 

174 

16 1 

48.100 

44.800 

1.240 

1.140 

0 15 

(OS 116 j 

1/1 

1/1 

0/1 

0/1 

0/1 

1/1 

0/1 

0/1 

I/I 

1/1 

l / t 

0/1 

0/1 

0/1 

19.200 

17,900 

.... 

.... 

.— 

474 

6.990 

6.970 

33 



• ABLE A-4 
CONTAMINANT OCCURRENCE ANO DISTRIBUTION - GROUNDWATER 
ROUNDSBTHROUGH 11 
SITE SW-1 
FAIRCHILD AFB. WASHINGTON 

PAGE THREE 

Par.imetef 

Top Midf iasat l A M o n i t o i i n g W e l l s ( 5 W ) 

(87 .1 )0 .88 .129 .89) 

No o l 
Positive 

Detections/ 
No o i 

Samples 

Rangeof Positive 
Detections 
(Ai i thmet ic 

Mean) 

Geometric 
Mean 

95% 
UCl i ' t 

Top M i d Basalt A Mon i to r ing Wells (NE) Downgradient 
(131. 168.86.90. 128. 132. 134. 167. 165) 

No of 
Positive 

Detections/ 
No o l 

Samples 

Rangeof Positive 
Detections 
(Ari thmetic 

Mean) 

Geometric 
Mean 

95% 
U C l l ' l 

Deep Basalt A M o n i i o i i n g Wel l 
(170) 

No of 
Positive 

Detections/ 
No of 

Samples 

Rangeof Positive 
Detections 
(Ar i thmet ic 

Mean) 

METALS (M9/L) (CONTINUED) 

Nickel (Total) 

. (Dissolved) 

Potassium (Tolal) 

(Dissolved) 

Selenium (Total) 

Sodium (Total) 

Sodium (Dissolved) 

Iha l l ium (Total) 

V/anadium (Tolal) 

/•nc (Total) 

(Dissolved) 

4/10 

0/13 

10/10 

H i 

0/2 

10/10 

2/2 

1/10 

8/10 

7/10 

0/2 

20 71(76 4) 

2.000 9.900 
(5.190) 

2.4605.890 
(4.180) 

17,000 83.000 
(35.900) 

14.800 70,700 
(42.800) 

0 7(0 7)i'>i 

12-590(115) 

13 260(80 1) 

18 1 

4.380 

3.800 

30.300 

32.300 

NC 

31 7 

5 1 8 

42 2 

7,390 

NC 

52.900 

NC 

NC 

252 

138 

6/13 

2/8 

13/13 

8/8 

3/13 

13/13 

8/8 

0/13 

6/13 

11/13 

2/8 

40 88(35 3) 

. 63 71(28) 

93 11.000(4.990) 

1.940 7.150 
(3.440) 

1 0 1 1 ( 1 7 ) 

11.000 83.000 
(33.800) 

11,400-33.100 
(65.700) 

.... 

4 115(29 5) 

16 199(59 3) 

6 0 7 0 ( 3 4) 

23 9 

2 1 8 

3.300 

3.140 

0 83 

25.300 

32,100 

.... 

130 

40 5 

3 0 

53 6 

48 2 

6.960 

4.910 

3 5 

53.800 

14.600 

.... 

5 1 0 

94 6 

5 0 

0/1 

0/1 

1 1 

1/1 

0/1 

1/1 

I/I 

0/1 

0/1 

I/I 

0/1 

4.070 

4.600 

.... 

8.410 

8.860 

324 

' ' Upper 95°'. conlidence l imit on arithmetic mean 
Average o( positive detections only (due l o o s e o l d i f l e r e n t analytical methods) 

•I NC Not calculated 



TABLE A-5 

SURFACE WATER QUAUTY. • FRENCH DRAIN SYSTEIVI, MANHOLE NO. 3 
SITE IS-1 

FAIRCHILD AFB. WASHINGTON 

Parameter 

Total Petroleum Hydrocarbons 

Volatile organics 

Semivolatile organics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Molybdenum 

Cyanide 

Duplicate Sample Results Concentration 
(mg/L) 

4.6 / 1.5 

NPDd) / NPD 

NPD / NPD 

413 U(2) / 407 u 

70 U / 70 u 

2.0 u / 2.0 u 

43 / 43 

l.OU / l.OU 

23 / 19 

12,200 / 12,300 

80 / 72 

20 u / 20 u 

32 / 32 

368 / 346 

2.7 J(3) / 3.5 J 

7,260 / 7,350 

29 / 30.0 

0.1 u / 0.1 u 

138J / 30UJ 

145,000 / 147,000 

0.9 u / 1.2 u 

3.0 u / 3.0 

8,160 / 8.280 

40.0 u / 40.0 u 

5.0 u / 5.0 u 

63.0 / 65.0 

20.0 u / 2.0 u 

lOu / 10U 

(1) NPD-No positives detected 
(2) u . Chemical quantitation limit; 
(3) '-Estimatedvalue. 

nondetected value. 
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TABLE A-6 

CONTAMINANT OCCURRENCE AND DISTRIBUTION - GROUNDWATER 
SITE IS-1 

FAIRCHILD AFB, WASHINGTON 

Parameter 

Top-Mid Basalt A Monitoring Wells (91. 93) 

No of 
Positive 

Detections/ 
No. of 

Samples 

Range of Positive Detections 
(Arithmetic Mean) 

Geometric 
Mean 

Base Basalt A Monitoring Well (92) 

No. of 
Positive 

Detections/ 
No. of 

Samples 

Range of Positive Detections 
(Arithmetic Mean) 

Upgradient Monitoring Well (133) 

No. of 
Positive 

Detections/ 
No. of 

Samples 

VOLATILE ORGANICS (yg/l) 

SEMIVOLATILE ORGANICS (ug/L) 

Rangeof Positive 
Detections 

Trichloroethene 

Tetrachloroethene 

2/4 

0/4 

2 0-5 0 (2.1) 

.«* ••» 

1.6 
(UCL 95% 

5.2)(») 

— 

0/2 

0/2 

— 

— 

2/2 

2/2 

8 9 - 1 3 0 

5 .0-8 .0 

Bis(2-ethylhexyl) 
phthalate 

0/3 .. . — 1/2 30 (16.3) 0/1 — 

METALS (jjg 

Aluminum 

Arsenic 

Barium 

Cadmium 

Calcium 

Chromium 

Copper 

Iron 

/L) 

(Total) 

(Total) 

(Total) 

(Dissolved) 

(Total) 

(Total) 

(Dissolved) 

(Total) 

(Total) 

(Tolal) 

(Dissolved) 

3/3 

0/3 

3/3 

1/1 

0/3 

3/3 

1/1 

0/3 

0/3 

3/3 

1/1 

37-3,760 

— 

69-79 

48 

— 

31.700-42,000 

30.600 

— 

— 

500-9.2S0 

23 

(1.850) 

.. . 

(71) 

(48) 

. . . 

(38,400) 

(30.600) 

... 

— . 

(3.990) 

(23) 

1.290 

.. . 

70 

NC(3) 

• 

38,100 

NC 

— 

. — 

2,170 

NC 

2/2 

2/2 

2/2 

NA(4) 

1/2 

2/2 

NA 

2/2 

1/2 

2/2 

NA 

120-8.700 

1.0-4.0 

28-96 

6.0 

10.000-17.000 

6 0-17 

10 

220-12.000 

(4.410) 

(2.5) 

(62) 

(43) 

(13.500) 

(115) 

(7.3) 

(6,110) 

2/2 

0/1 

2/2 

1/1 

0/2 

2/2 

1/1 

1/2 

0/2 

2/2 

0/1 

3,000-10,800 

. . . 

85 - 201 

56 

. . . 

29.000-33.800 

27,000 

26 

. . . 

5,300-17,800 



TABLE A-6 
CONTAMINANT OCCURRENCE AND DISTRIBUTION -GROUNDWATER 
SITE IS-1 
FAIRCHILD AFB. WASHINGTON 
PAGE TWO 

Parameter 

Top-Mid Basalt A Monitoring Wells (91.93) 

No. of 
Positive 

Detections/ 
No. of 

Samples 

Range of Positive Detections 
(Arithmetic Mean) 

Geometric 
Mean 

Base Basalt A Monitoring Well (92) 

No. of 
Positive 

Detections/ 
No. of 

Samples 

Range of Positive Detections 
(Arithmetic Mean) 

Upgradient Monitoring Well (133) 

No. of 
Positive 

Detections/ 
No. of 

Samples 

Range of Positive 
Detections 

METALS (Continued) 

Lead (Total) 

Magnesium (Total) 

(Dissolved) 

Manganese (Total) 

Potassium (Total) 

(Dissolved) 

Sodium (Total) 

(Dissolved) 

Vanadium (Total) 

Zinc (Total) 

Molybdenum (Tctal) 

1/3 

3/3 

1/1 

3/3 

2/3 

1/1 

3/3 

1/1 

2/3 

1/3 

0/3 

1-4 

9,250-12,000 

8.310 

10-218 

1.000-2.840 

2260 

11.700-24,000 

11,000 

11-16 

42 

... 

(1.7) 

10,800 

(8.310) 

(88) 

(1.450) 

(2,260) 

(19.700) 

(11,000) 

(11) 

(24) 

— 

1.0 

10,700 

NC 

42 

1.120 

NC 

18.800 

NC 

9.3 

21 

... 

2/2 

2/2 

NA 

2/2 

2/2 

NA 

2/2 

NA 

1/2 

1/2 

2/2 

1.0-15 

5.600-7,800 

9.0-180 

49,000-54.000 

28.000-33,000 

15 

240 

7.0-9.0 

(8.0) 

(6.700) 

(95) 

(51.500) 

(30.500) 

(825) 

(127) 

(80) 

0/2 

2/2 

1/1 

2/2 

2/2 

1/1 

2/2 

1/1 

0/1 

2/2 

0/1 

... 

6,800-7,820 

5,940 

170-382 

1,700-2,460 

1,150 

11.000-11.800 

11.600 

.... 

23-42 

... 

') Upper 95% confidence l imi t oh arithmetic mean for 
?) NAP-Not applicable. 
3) NC-Not calculated 
") NA- Notanalyzed. 

TCE 



TABLE A-7 

CONTAMINANT OCCURRENCE AND DISTRIBUTION - SURFACE SOIL SAMPLES 
ROUND 11 
SITE PS-2 

FAIRCHILD AFB, WASHINGTON 

Parameter 
Sample Number 

PS2-SL-001 PS2-SL-002 
Arithmetic Mean 

TOTAL PETROLEUM HYDROCARBONS (mg/kg) 

TPH 44 24 34 

SEMIVOLATILE ORGANICS (mg/l(g) 

Di-n-butyl phthalate 0.460 0.360 0.41 

METALS (mg/lcg) 

Aluminum 

Barium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

10,900 

195J 

1.0J 

5,890J 

29.3J 

11.6 

18.5 

23,000 

114J 

4,710i 

397 

10,600 

367^ 

0.82J 

5,710J 

39.7J 

9.9 

20.0 

19.400 

167J 

4.550^ 

338 

10,750 

281 

0.91 

5,800 

34.5 

10.8 

19.3 

21.200 

141 

, 4,630 

368 

D-05-93-3 A-13 



TABLE A-7 
CONTAMINANT OCCURRENCE AND DISTRIBUTION • SURFACE SOIL SAMPLES 
ROUND 11 
SITE PS-2 
FAIRCHILD AFB, WASHINGTON 
PAGE TWO 

Parameter 
Sample 

PS2-SL-001 

Mumber 

PS2-SL-002 
_ 

METALS (mg/kg) (CONTINUED) 

Nickel 

Potassium 

Sodium 

Vanadium 

Zinc 

9.7 

2,060J 

205 

41.7 

60.0J 

8.4 

1,92W 

183 

34.0 

65.8J 

Arithmetic Mean 

9.1 

1,990 

194 

37.9 

62.9 

J - Signifies an estimated positive result. 

D-05-93-3 A-14 



TABLE A-8 

CONTAMINANT OCCURRENCE AND DISTRIBUTION • SOIL BORING SAMPLES 
TPH ANO BTEX RESULTS (mg/kg) 

ROUND 11 
SITE PS-2 

FAIRCHILD AFB, WASHINGTON 

• 

Parameter 
Soil Boring 

1 2 3 4 5 6 7 8 9 .0 

0-TO 2-FOOT INTERVAL 

Benzene 

Toluene 

Xylene 

Ethylbenzene 

TPH 

0.003"(')(3) 

0.003U 

0.003U 

0003U 

<20(2) 

0.003" 

0.003" 

0.003" 

0.003" 

0.003" 

0.003" 

0.003" 

0 0 0 3 " 

< 2 0 

-

0.003" 

0.003" 

0.003" 

0.003" 

< 2 0 

2-TO 6-FOOT INTERVAL 

Benzene 

Toluene 

Xylene 

Ethylbenzene 

TPH 

0003U 

0.003U 

0.007 

0003U 

< 2 0 

0.004"/0.004" 

0.004"/0.004" 

0.004"/0.004" 

0.004"/0.004" 

< 2 0 / < 2 0 

0.004" 

0.004" 

0.004" 

0.004" 

180 

0.006 

0.004" 

0 004" 

0.005 

< 2 0 

0.004" 

0 004" 

0 0 0 4 " 

0 0 0 4 " 

< 2 0 

0.004" 

0.004" 

0.004" 

0.004" 

< 2 0 

0 0 0 3 " 

0.003" 

0 003" 

0 0 0 3 " 

< 2 0 

6-TO 10-FOOT INTERVAL 

Benzene 

Toluene 

Xylene 

Ethylbenzene 

TPH 

0005U 

0005U 

0.014 

0 005U 

< 2 0 

0 4 6 0 " 

0 4 6 0 " 

* 7 

1.7 

< 2 0 



TABLE A-8 ? v:- i » 
CONTAMINANT OCCURRENCE AND DISTRIBUTION - SOIL BORING SAMPLES 
TPH AND BTEX RESULTS (mg/kg) 
ROUND 11 
SITE PS-2 
FAIRCHILD AFB. WASHINGTON 
PAGE TWO 

Parameter 
Soil Boring 

1 2 3 4 5 6 7 8 9 .0 

COMPOSITE 

Benzene 

Toluene 

Xylene 

Ethylbenzene 

TPH 

0.004" 

0004" 

0.004" 

0004" 

<20 

0.420" 

0 420" 

0 420" 

0.420" 

1.200 

0) U signifies a nondetected result or a detection l imit result. 
(2) < signifies a nondetected result. 
<3) • 2-Hexanone was also detected in soil sample PS2-SS-001-001 at 0.007 mg/kg 

• Methylene chloride was detected in several subsurface soil samples (PS2-SS-002-002, PS2-SS-003-001,PS2-SS-003-002, PS2SS008-001. PS2SS009-001, 
and PSl'SS009-002) at a concentration range of 0.011 to 0.110 mg/kg. 

• Acetone was detected in PS2-SS-006-002 at 1.7 J mg/kg. 
e Acetone was detected in PS2SS007-001 at 1.2 J mg/kg. 



TABLE 4-9 

CONTAMINANT OCCURRENCE AND DISTRIBUTION - COMPOSITE SOIL SAMPLES 
ROUND 11 
SITE PS-2 

FAIRCHILD AFB. WASHINGTON 

Parameter 
Sample Number 

PS2-SS-004-001 PS2-SS-007-001 
Arithmetic Mean 

METALS (mg/kg) 

Aluminum 

Barium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Sodium 

Vanadium 

Zinc 

9,920 

137 

24.000J 

7.1J 

12.0 

28.9 

20,600 

7,490J 

359 

0 .1" 

7.5 

1.710 

299 

37.0 

S3.2J 

11.500 

110 

4.140 

9.4J 

14.2 

26.0 

25.900 

5,130J 

505 

0.1^ 

8.2 

1.840 

210 

50.7 

52.5J 

10,710 

124 

14.070 

8.3 

13.1 

27.5 

23,300 

6,310 

432 

0.075 

7.9 

1,775 

255 

43.9 

52.9 

SEMIVOLATILE ORGANICS (mg/kg) 

Naphthalene 

2-Methylnaphthalene 

0.120" 

0.120" 

0.570 

1.300 

0.32 

0.68 

D-05-93-3 A-17 



TABLE A-9 
CONTAMINANT OCCURRENCE AND DISTRIBUTION - COMPOSITE SOIL SAMPLES 
ROUND 11 
SITE PS-2 
FAIRCHILD AFB. WASHINGTON 
PAGE TWO 

Parameter 
Sample Number 

PS2-SS-004-001 PS2-SS-007-001 
Arithmetic Mean 

TCLP METALS (mg/L) 

Arsenic 

Barium 

Lead 

Cobalt 

Copper 

Iron 

Manganese 

Potassium 

Zinc 

Antimony 

Vanadium 

Magnesium 

Calcium 

Aluminum 

<0.06 

1.8 

0.05-

0.08 

0.075 

13 

5.9 

8.5 

0.38 

0.14 

0.16 

34 

700 

2.5 

0.18 

1.6 

2.4 J 

0.03 

0.054 

10 

6.3 

8.6 

0.45" 

<0.07 

<0.005 

11 

60 

0.2 

. -

— 

— 

._ 

~ 

._. 

, — 

™ 

— 

~ 

~ 

— 

. -.. 

— 

MISCELLANEOUS PARAMETERS (mg/kg UNLESS NOTED) 

TOC 

jKjeldahl Nitrogen 

Ammoni Nitrogen 

Total Phosphorus 

Bulk Density (gm/cc) 

3,000 

490 

45 

370 J 

1.1 

2,600 

300 J 

13 

460 

1.2 

... 

— 

• — 

— 

... 

D-05-93-3 A-18 



TABLE A-9 
CONTAMINANT OCCURRENCE AND DISTRIBUTION - COMPOSITE SOIL SAMPLES 
ROUND 11 
SITE PS-2 
FAIRCHILD AFB, WASHINGTON 
PAGE THREE 

Parameter 
Sample Number 

PS2-SS-004-001 PS2-SS-007-001 
Arithmetic Mean 

GRAIN SIZE (% PASSED) 

1.0-Inch 

3/4-Inch 

1/2-Inch 

3/8-Inch 

Sieve No. 4 

»•—-No. 10 
Sieve No. 20 ' .-

Sieve Uo. m 

Sieve No.. S® 

Sieve No. 1'410 

Sieve No. IQQ 

Particle Seze 0.023 mm 

Particle Size 0.007 mm 

Particle Size 0.001 mm 

100 

97.7 

92.4 

90.9 

87.5 

80.3 

67.5 

-?7,0 

45.G 

m.:? 

.?&^& 

23.5 

15.4 

10.5 

100 

95.9 

93.6 

91.4 

87.2 

79.7 

64.1 

53.2 

45.7 

33.8 

30..:4 

1S.9 

10.4 

5.7 

~ • 

~ 

— 

._ 

_ 

™ 

_ 

— 

— 

— 

^^ -̂ ..̂  — 

~~ 

_. 

~. 

J - signifies an estimated poetiiwe resorfit. 
U - signifies a nondetecl«J r#S6iiSt«r aaSe«l«cSi®nj|iiTOitresy;Jt. 
The following fuel-reteted fk€im<M% vwete; detectled in the TCLP extract-of PS2-SS-007-001: 
ethylbenzene (2^0ugf^; xyiemi I t A ^ v ^ h 2-methyin«phthalene (32pg/L); naphthalene 
(26 ug/L); lead (2,400 u^a). 

D-05-93-3 A-19 



TABLE A-10 

CONTAMINANT OCCURRENCE AND DISTRIBUTION - GROUNDWATER 
ROUND 11 
SITE PS-2 

FAIRCHILD AFB, WASHINGTON 

Parameter 

Upgradient Alluvial Moni tor ing 
Wel l (56) 

No. of Positive 
Detections/ 

No. of Samples 

Range of Positive 
Detections 

(Arithmetic Mean) 

Alluvial Moni tor ing Well 
(177,109,110,55,176.105.106) 

No, of Positive 
OetectionV 

No. of Samples 

Range of Positive 
Detections 

(Arithmetic Mean) 

Geometric 
Mean 

95%(') 
UCL 

Basalt A Top-Mid Mon i to r ing Wells 
(178,180) 

No. of Positive 
Detections/ 

No, of Samples 

Range of Positive 
Detections 

(Ar i thmet ic Mean) 

TOTAL PETROLEUM HYDROCARBONS 

TPH (mg/L) 0/1 

VOLATILE ORGANIC COMPOUNDS (pg/L) 

SEMIVOLATILE ORGANIC COMPOUNDS (pg/L) 

6/14 4.0-110(12.5) 0.67 29.4 0/2 I] 
Benzene 

Ethylbenzene 

Xylene 

Chlorobenzene 

0/1 

0/1 

0/1 

0/1 

.... 

. . . . 

. . . . 

. . . . 

6/14 

6/14 

7/14 

3/14 

10-2,600 
(220) 

5.0-1,200(178) 

125,000(648) 

2.')-18(5.3) 

9.2 

12 6 

22 1 

2.7 

618 

380 

1,460 

8 9 

1/2 

1/2 

1/2 

0/2 

7 0<?)(4 3) 

10 0-11.0(2) (6 0) 

38 40(2) (20) 

, —-

Naphthalene 

2-Methylnaphfhalene 

1,2.4-Trichlorobenzene 

Chrysene 

NA 

NA 

NA 

NA 

.. . . 

. . . . 

. . . . 

. . . . 

2/11 

3/11 

1/11 

1/n 

8.532(4.9) 

9 0-t7 (9.3) 

3.0 fl.6) 

6.0 ( i^ ) 

2.3 

3.1 

1.6 

3.2 

11.1 

22 

1.7 

3 9 

0/1 

0/1 

0/1 

0/1 

. . . . 

. . . . 

. . . . 

METALS (ug/L) 

Aluminum (Total) 

Arsenic (Total) 

(Dissolved) 

Barium (Total) 

(Dissolved) 

NA 

NA 

NA 

NA 

NA 

.... 

— 

.... 

3/3 

2/3 

3/3 

3/3 

3/3 

6,230-38.\00 
(26,000i 

13 3-100(3^7) 

1 2-73.7 (26M 

431-847(609) 

202-447(3451 

20,000 

194 

8 9 

586 

328 

NC 

NC 

NC 

NC 

NC 

299-323<2)(311) 

6 412) (6 4) 

2 0-2 2(2 1) 

202-203(2) (203) 

18M88(<')()8S) 



TABLE A-10 
CONTAMINANT OCCURRENCE AND DISTRIBUTION - GROUNDWATER 
ROUND 11 
SITE PS-2 
FAIRCHILD AFB, WASHINGTON 
PAGE TWO 

Parameter 

Upgradient Alluvial Moni tor ing 
Well (56) 

No. of Positive 
Detections/ 

No of Samples 

Rangeof Positive 
Detections 

(Arithmetic Mean) 

Alluvial Moni tor ing Well 
(177. 109,110.55, 176, 105.106) 

No. of Positive 
Detections/ 

No. of Samples 

Rangeof Positive 
Detections 

(Arithmetic Mean) 

Geometric 
Mean 

95%(') 
UCL 

Basalt A Top-Mid Mon i to r ing Wells 
(178, 180) 

No. of Positive 
Detections/ 

No. of Samples 

Range of Positive 
Detections 

(Ar i thmet ic Mean) 

METALS 

Calcium (Total) 

(Dissolved) 

Chromium (Tolal) 

Cobalt (Total) 

Copper (Total) 

Iron (Total) 

(Dissolved) 

Lead (Total) 

Magnesium (Total) 

(Dissolved) 

Manganese (Total) 

(Dissolved) 

Nickel (Total) 

(Dissolved) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

.. . . 

. . . . 

. . . . 

. . . . 

— -

-— 

.... 

3/3 

3/3 

2/3 

2/3 

2/3 

3/3 

3/3 

10/11 

3/3 

3/3 

3/3 

3/3 

2/3 

2/3 

114,000-125.000 
(114.000) 

82,300-109.000 
(95,900) 

16-32 (19.8)(3) 

42-51 (47)(3) 

52-69(51) 

24.600-119.000 
(75.200) 

41-12.400(8.710) 

8.0-130(45.9) 

37.800-56.700 
(45.200) 

29,600-47,400 
(39.000) 

2,340-13,400 
(6,420) 

2,170-10,700 
(5,020) 

72-103 (88)(") 

30-68(35) 

113,000 

95,300 

NC 

NC 

49 

624,000 

1,910 

30.6 

44,500 

38,200 

4,830 

3,730 

NC 

30 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

76.3 

NC 

NC 

NC 

NC 

NC 

NC 

1/1 

1/1 

0/1 

0/1 

0/1 

1/1 

1/1 

0/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

55,000-55,200(2) 
(55,100) 

55,800-56,100(2) 
(56,000) 

— 

. . . . 

— 

7,220-7,390(2) 
(7.300) 

1,750-1,830(2) 
(1.790) 

— 

38,000-38,400(2) 
(38.200) 

39,900(2) (39.900) 

2.140-2.150(2) 
(2,150) 

2.190-2,210(2) 
(2,200) 

45(2) (45) 

33 (33) 



TABLE A-10 
CONTAMINANT OCCURRENCE AND DISTRIBUTION -GROUNDWATER 
ROUND 11 
SITE PS-2 
FAIRCHILD AFB, WASHINGTON 
PAGE THREE 

Parameter 

Upgradient Alluvial Monitoring 
Well (56) 

No. of Positive 
Detections/ 

No. of Samples 

Range of Positive 
Detections 

(Arithmetic Mean) 

Alluvial Monitoring Well 
(177. 109. 110. 55. 176. 105. 106) 

No. of Positive 
Detections/ 

No. of Samples 

Range of Positive 
Detections 

(Arithmetic Mean) 

Geometric 
Mean 

95%(i) 
UCL 

Basalt A Top-Mid Monitoring Wells 
(178. 180) 

No. of Positive 
Detections/ 

No. of Samples 

Range of Positive 
Detections 

(Arithmetic Mean) 

METALS (CONTINUED) 

Potassium (Total) 

(Dissolved) 

Sodium (Total) 

(Dissolved) 

Selenium (Total) 

Vanadium (Total) 

Zinc (Total) 

(Dissolved) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

— 

.... 

.... 

.... 

— 

3/3 

3/3 

3/3 

3/3 

0/3 

2/3 

3/3 

3/3 

7,930-9.750 
(9.150) 

5,010-8,250 
(6,470) 

14,800-84,000 
(39,800) 

10,800-79,300 
(36,400) 

.... 

145-178(113) 

121-160(140) 

4.0-7.0(5.2) 

9,130 

6,310 

29,400 

25,400 

— 

84.8 

139 

5.1 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

4,700-4,740(2) 
(4,720) 

5,140-5,27012) 
(5.210) 

14.000-14.400(2) 
(14.200) 

15,000-15.200(2) 
(15.100) 

0.7(2) (0.7) 

7.0(2) (7.0) 

9.0(2) (9.0) 

6.0(2) (6 0) 

(') Upper 95% confidence level on arithmetic mean. 
(2) Range shown is from a field duplicate pair. 
(3) Arithmetic mean of Positive Detections only, due to analyses by different methods with different detection limits. 
NA-Not Analyzed. 
NC-Not Calculated. 



TABLE A - l l 

CONTAMINANT OCCURRENCE AND DISTRIBUTION • SURFACE SOIL SAMPLES 
ROUND 11 
SITE PS-6 

FAIRCHILD AFB, WASHINGTON 

Parameter 

Range of 
Positive 

Detections 
(Arithmetic 

Mean) 

Geometric 
Mean 

95% 
UCLd) 

Frequency 
of 

Detertion 

MISCELLANEOUS PARAMETERS (mg/kg) 

TPH(6) 48.4,400 
(739) 

140 2,240 6/8 

SEMIVOLATILE ORGANIC CHEMICALS (mg/kg) 

Naphthalene 

Fluorene 

Phenanthrene 

Di-n-butyl phthalate 

Fluoranthene 

Pyrene 

Chrysene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Benzo(a)pyrene 

lndeno( 1,2.3-cd)pyrene 

Benzo(g.h,i)perylene 

Benzo(a)anthracene 

0.41 (0.10) 

0.79(0.18) 

0.41-6.4 
(1.0) 

0.25-0.28 
(0.18) 

0.32-9.0 
(1.7) 

0.6-4.8 
(0.84) 

0.29-3.8 
(0.74) 

0.21-3.1 
(0.68) 

2.1(0.36) 

0.53-2.6 
(0.52) 

0.36-1.6 
(0.36) 

0.33-1.7 
(0.40) 

3.3(0.55) 

0.07 

0.10 

0.21 

0.15 

0.42 

0.21 

0.26 

0.27 

0.12 . 

0.21 

0.19 

0.23 

0.15 

0.23 

0.43 

3.2 

0.28 

4.7 

2.5 

2.0 

1.7 

1.1 

1.4 

0.87 

0.93 

1.7 

1/8 

1/8 

2/8 

2/8 

4/8 

2/8 

3/8 

4/8 

1/8 

2/8 

2/8 

2/8 

1/8 

D-05-93-3 A-23 



TABLE A-11 
CONTAMINANT OCCURRENCE AND,DISTRIBUT10N - SURFACE SOIL SAMPLES 
ROUND 11 
SITE PS-6 
FAIRCHILD AFB, WASHINGTON 
PAGE TWO 

Parameter 

Range of 
Positive 

Detertions 
(Arithmetic 

Mean) 

Geometric 
Mean 

95% 
UCLd) 

Frequency 
of 

Detertion 

METALS (mg/kg) 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Sodium 

Vanadium 

Zinc 

10,100-14,400 
(11.400) 

12.5(4.3) 

7.3(4.1) 

119-692(283) 

0.20-3.1(1.1) 

3,650-7.350 
(4,890) 

8.3-43.1(22.0) 

6.8-14.9(11.7) 

13.3-22.5 
(18.4) 

15.500-25.700 
(21.300) 

11.5-248 
(81.3) 

4.160-6.150 
(4,770) 

328-702 (435) 

7.0-12.6(10.8) 

1,790-2.440 
(2,170) 

141-239(196) 

23.2-40.4 
(34.5) 

40.4-402(126) 

11,300 

4.1 

3.9 

231 

0.78 

4,770 

18.7 

11.5 

18.2 

21,100 

51.0 

4.740 

422 

10.6 

2,160 

192 

34.0 

93.1 

12,600 

5.9 

5.6 

477 

2.0 

6.042 

34.7 

14.1 

21.1 

24,200 

160 

5,330 

551 

12.7 

2,360 

233 

39.9 

243 

8/8 

1/8 

1/8 

8/8 

6/8 

8/8 

8/8 

8/8 

8/8 

8/8 

8/8 

8/8 

8/8 

8/8 

8/8 

8/8 

8/8 

8/8 

(') Upper 95% confidence level on arithmetic mean. 
TPH - Total Petroleum Hydrocarbons. 

0-05-93-3 A-24 



TABLE A-12 

CONTAMINANT OCCURRENCE AND DISTRIBUTION - SUBSURFACE SOIL SAMPLES 
TPH AND BTEX RESULTS (mg/kg) 

ROUND 11 
SITE PS-6 

FAIRCHILD AFB, WASHINGTON 

Parameter 
Soil Boring 

1 2 3 4 5 6 7 ' 1 
0- TO 2-FOOT SAMPLES 

Xylenes 

TPH 

0003"(') 

<20(2) 

0003" 

<20 

2- TO 4-FOOT SAMPLES 

Xylenes 

TPH 

0003" 

<20 

0.003" 

<20 

0.004U/(3) 
0.003" 

<20/<20 

4-TO 6-FOOT SAMPLES 

Xylenes 

TPH 

0.003" 

<20 

6- TO 8-FOOT SAMPLES 

Xylenes 

TPH 

0.048 

<20 

0.003" 

<20 

0.003" 

<20 

COMPOSITE SAMPLES 

Xylenes 

TPH 

0.003" 

130 

0.003" 

25 

(') U signifies a nondetected result or a detection limit result. 
(̂ ) < signifies a nondetected result. 
0) Field duplicate pair results are displayed. 



TABLEA.13 

CONTAMINANT OCCURRENCE AND DISTRIBUTION - COMPOSITE SOIL BORING SAMPLE RESULTS 
ROUND 11 
SITE PS-6 

FAIRCHILD AFB, WASHINGTON 

Parameter 
Soil Boring Sample Identifier 

PS6-SS-008-001 PS6-SS-006-001 
Arithmetic Mean 

METALS (mg/kg) 

Aluminum 

Barium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Vanadium 

Zinc 

7,680 

71 

4,840^(5) 

7.6J 

8.3 

26.9 

19,200 

9.5UJ 

4.540J 

335 

6.1 

1,410 

25.5 

38.2^ 

8,700 

79.8 

4,340) 

11.8J 

10.0 

21.9 

20.500 

11.9J 

5,470J 

348 

8.6 

1,650 

30.5 

65.4J 

8.190 

75.4 

4.590 

9.7 

9.2 

24.4 

19,900 

8.3 

5,000 

342 

7.4 

1,530 

28.0 

51.8 

SEMIVOLATILE ORGANICS (mg/kg) 

Diethyl phthalate 

Di-n-butyl phthalate 

0.26U(6) 

0.19 

2.00 

0.23 

1.1 

0.21 

D-05-93-3 A-26 



TABLE A-13 
CONTAMINANT OCCURRENCE AND DISTRIBUTION - COMPOSITE SOIL BORING SAMPLE RESULTS 
ROUND 11 
SITE PS-6 
FAIRCHILD AFB, WASHINGTON 
PAGE TWO 

Parameter 
Soil Boring Sample Identifier 

PS6-SS-008-001 PS6-SS-006-001 
Arithmetic Mean 

TCLP METALS (mg/L) 

MISCELLANEOUS PARAMETERS (m§./kg UNLESS ^OTED) 

TOC 

Kje^d a hi Nitrogen 

Ar"rfionia Nitrogen 

Tolal Phosphorus 

Bulk Density (gm/cc) 

1,000 

920 

<9.9 

310 

1.2 

650 

160 

4.1 

380 

1.4 

— 

... 

— 

— 

... 

D-05-93-3 A-27 



tABLEA-13 
CONTAMINANT OCCURRENCE AND DISTRIBUTION - COMPOSITE SOIL BORING SAMPLE RESULTS 
ROUND 11 
SITE PS-6 
FAIRCHILD AFB, WASHINGTON 
PAGE THREE 

Parameter 
Soil Boring Sample Identifier 

PS6-SS-008-001 PS6-SS-006-001 
Arithmetic Mean 

GRAIN SIZE (PERCENT PASSED) 

3/4-Inch 

1/2-Inch 

3/8-Inch 

Sieve No. 4 

Sieve No. 10 

Sieve No; 20 

Sieve No. 40 

Sieve No. 60 ' 

Sieve No. 140 

Sieve No. 200 

Particle Size 0.023 mm 

Particle Size 0.007 mm 

Particle Size 0.001 mm 

100 

98.1 

95.3 

89.4 ^ 

7.8-.3^ 

54.8 

36.3 

28.3 

18.0 

15.3 

8.6 

5.5 

3.9 

100 

. ^ ' ' 1 

~ ~ " 92.2 

77.6 

42.4 

19.2 

14.6 

10.7 

9.8 

6.9 

5.4 

2.3 

L • -y ^ 

— 

... 

... 

... 

... 

— 

... 

... 

-_ 

... 

D-05-93-3 A-28 



TABLE A-14 

CONTAMINANT OCCURRENCE AND DISTRIBUTION - GBOUNDyATER 
ROUND 11 
SiTEM'6 

FAIRCHILD AFB, WASH«N6Ti&N 

Parameter 

tgeaai*.**i»r^-^iiJ..'l^n:y"jtfrf*ii^ J . 
Alluvial Monitoring Wells (188.181, 34) 

No of Positive 
Detections/ 

f^ of Samples 

Rietng«?©f Positive 

nMHmi««HM*M«!»>nfi 

Arithm<^tk M#&n 

**^jMrimmtMimmmit\\i\'*uiAMijiiAMe>i^'*'i'*. 

Geon«tric Mean 

Basalt A Monitoring Well (190) 

No. of Positive 
Detections/ 

No. of Samples 

VOLATILE ORGANICS (pg/L) 

Trichloroethene 1/3 10 
MM"'»UMl|iBUgBMliHi'Wd'»W«Wir<*B 

4.0 22 

Rangeof Positive 
Detections 

0/1 

METALS (ug/L) 

Aluminum (Total) 

Arsenic (Total) 

(Dissolved) 

Barium (Total) 

(Dissolved) 

Calcium (Total) 

(Dissolved) 

Chromium (Total) 

Cobalt (Total) 

Copper (Total) 

Iron (Total) 

(Dissolved) 

Lead (Total) 

Magnesium (Total) . 

(Dissolved) 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

71.800'tH,0Q0<n 

49-S46(U 

9,0-9.4(1) 

743-1,020(1) 

189-1930 

104,000-115.000(U 

ftQ,80a.8(0»900(H 

740-910(» 

se.o-ss.oo) 
I^S ' l^yU 

^11 ,000 " ! $^,000") 

l?M87t1J 

4?,6.780(n 

41,000-52,4000 

17,600-17,8000 

92,900 

56.8 

9 2 

892 

19' 

110,0)0 

8Q900 

83.0 

77.0 

139 

142,000 

179 

630 

46.700 

17,700 

I " NC(6) 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

0/1 

0/1 

0/1 

1/1 

0/1 

0/1 

1/1 

1/1 

1.330 

1.7 

13 

270 

16.0 

24,100 

24,400 

.... 

.... 

.... 

2,030 

.... 

6,350 

6,410 



TABLE A-14 
CONTAMINANT OCCURRENCE AND DISTRIBUTION - GROUNDWAIER 
ROUND 11 
SITE PS-6 
FAIRCHILD AFB. WASHINGTON 
PAGE TWO 

Parameter 

Alluvial Monitoring Wells (188. 189, 34) 

No. of Positive 
Detections/ 

No. of Samples 

Rangeof Positive 
Detections ArithmeSc Mean Geometric Mean 

Basalt A Monitoring Weil (190) 

No. of Positive 
Detections/ 

No. of Samples 

O Range of fieldduplicate pair results. 
NC-Notcalculatei< 

Rangeof Positive 
Detections 

METALS (Continued) 

Manganese (Total) 

(Dissolved) 

Nickel (Total) 

(Dissolved) 

Potassium (Total) 

(Dissolved) 

Sodium (Total) 

(Dissolved) 

Vanadium (Tolal) 

2inc (Total) 

(Dissolvecjf 

/ 

. 
1/1 

7.910-9,7500 

3,270-3.3600 

129-1660 

30.0 

11,800-16,8000 

4.010-4,2400 

11,300-12,2000 

9,610-9.9900 

169-2550 

267-3870 

7.0 

8,830 

3,320 

148 

30.0 

14,300 

4,130 

11,800 

9,800 

212 

327 

7.0 

NC 

NC 

NC 

\ NC 

NC 

> NC 

\ NC 

\NC 

HQ 

^ : 
NC^ 

1/1 

0/1 

0/1 

0/1 

1/1 

1/1 

1/1 

1/1 

0/1 

1/1 

1/1 

59 

.... 

.... 

.... 

770 

732 

6,160 

6,540 

.... 

16 0 

40 1 



TABLE A-15 

CONTAMINANT OCCURRENCE AND DISTRIBUTION • SURFACE SOIL SAMPLES 
ROUND 11 
SITE PS-8 

FAIRCHILD AFB, WASHINGTON 

Parameter 
Range of Positive 

Detertions 
(Arithmetic Mfean) 

Geometric 
Mean 95%(1)UCL 

Frequency 
of 

Detertions 

TPH (mg/kg) 24-330(72.7) 30.0 205 4/7 

SEMIVOLATILE ORGANICS (mg/kg) 

JDi-n-butyl phthalate 0.37-0.68(0.47) 0.461 0.554 7/7 

METALS (mg/kg) 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium / 

Sodium 

Vanadium 

Zinc 

8,940-12,200(10,900) 

7.8-19.8(5.3) 

12.2(4.8) 

121-826(269) 

0.51-1.0(0.43) 

3,210-4,870(3,700) 

11.1-24.2(17.6) 

9.8-12.7(10.9) 

15.2-18.0(16.5) 

17,000-22,200 
(19,100) 

24.4-84.1(56.9) 

4,200-4,940 (4,560) 

361-487(399) 

8.5-13.1 (10.7) 

1,610-2,390(2,150) 

156-244(199) 

22.9-38.5(29.8) 

55.3-84.8(63.9) 

10,900 

4.5 

4.1 

203 

0.37 

3,670 

17.2 

10.8 

16.5 

19,000 

53.2 

4,550 

397 

10.7 

2,140 

197 

29.3 

63.2 

12.100 

9.7 

8.7 

559 

0.75 

4,220 

22.2 

12.3 

17.5 

21,300 

78.0 

4.860 

451 

12.2 

2,380 

232 

36.2 

75.4 

7/7 

2/7 

1/7 

7/7 

3/7 

7/7 

7/7 

7/7 

7/7 

7/7 

7/7 

7/7 

i n 

i n 

i n 

i n 

i n 

i n 

(1) upper 95% confidence level on arithmetic mean. 

D-05-93-3 A-31 



TABLE A-16 

CONTAMINANT OCCURRENCE AND DISTRIBUTION - SOIL BORING SAMPLES 
TPH AND VOC RESULTS (mg/kg) 
' ROUND 11 

SITE PS-8 
FAIRCHILD AFB. WASHINGTON 

Paramtfter 
Soil Boring 

1 2 3 4 5 6 7 8 9 10 11 12 

Range of Positive 
Detections 

0-TO 2-FOOT SAMPLES 

HNu Readings 

VOC Results 

TPH 

16 

NPD(l) 

< 2 0 

30 
NPD 

< 2 0 

— 

NS(2) 

NS 

15 

NS 

NS 

1.25 

NPD 

<20 

25 

NPD 

< 2 0 

.... 

NS 

NS 

— 

NS 

NS 

35 

NS 

NS 

1.5 

NS 

NS 

— 

NS 

NS 

.... 

NS 

NS 

1 25-30 

NPD 

NPD 

2- TO 4-FOOT SAMPLES 

HNu Readings 

VOC Results 

TPH 

10 

NS 

NS 

20 

NS 

NS 

.... 

NS 

NS 

15 

NPD 

(^)<20 

10 

NS 

NS 

10 

NS 

NS 

15 

NS 

NS 

OS 

NPD/NPD(3) 

< 2 0 / < 2 0 

5.0 

NS 

NS 

5 0 

NPD 

<20 

6.5 

NPD 

3.200 

1.0 

NS 

NS 

0.5-20 

NPD 

3.200 

4-TO 6-FOOT SAMPLES 

HNu Readings 

Xylene 

TPH 

.... 

NS 

NS 

22 

0.039 

<20 

2 0 

NS 

NS 

1.0 

NS 

NS 

0.5 

NS 

NS 

12 

0.003"(5) 

< 2 0 

15 

0.003" 

< 2 0 

1.5 

NS 

NS 

1.5 

NS 

NS 

1.0 

NS 

NS 

22 

0.003" 

22.000 

2 

NS 

NS 

0.5-22 

0.039 

22.000 

6- TO 8-FOOT SAMPLES 

HNu Readings 

VOC Results 

TPH 

0.2 

NS 

NS 

4 0 

NS 

NS 

10 

NS 

NS 

10 

NS 

NS 

0.5 

NS 

NS 

6 

NS 

NS 

22 

.... 

NS 

15 

NPD 

< 2 0 

0.5 

NS 

NS 

10 

NS 

NS 

4.0 

NS 

NS 

0 5 

NS 

NS 

0.2-22 

NPD 

NPD 

B-TO 10-FOOT SAMPLES 

HNu Readings 

VOC Results 

TPH 

2 0 

NS 

NS 

24 

NS 

NS 

10 

NPD 

<20 

10 

NS 

NS 

NS 

NS 

NS 

80 

NS 

NS 

150 

NPD 

38 

7 0 

NS 

NS 

4.5 

NS 

NS 

10 

NPD 

53 

6 5 

NS 

NS 

10 

NS 

NS 

1-150 

NPD 

38-53 

COMPOSITE SAMPLES 

HNu Readings 

VOC Results 

TPH 

NS 

NS 

NS 

NS 

NS 

N5 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

.... 

NPD 

J.200 

NS 

NS 

NS 

NS 

NS 

NS 

.... 

NPD 

58/63 

NPD 

58 3.200 

58 3.200 

(') ' - No positive detections 
U) , .\lot sampled 

(4) < Represents a nondetected result 



lAUL l A t ; 

CONTAMtNANI OCCURRENCE AND DISTRIBUTION • GROUNDWATER 
ROUNDS a. 9, AND 11 

SITEPS-8 
FAIRCHILD AE8. WASHINGTON 

Pdtametef 

Al luvial Mon i to r ing We i l l 
(181. 10/. 108, 111.66.30. 31.68,67. 184. I I ? . 113. 183) 

No ot 
Poi i t ive 

Detection^/ 
No o l 

S<jmplev 

Range of Poi i t ive Detect iont 
(Ari thmetic Mean) 

Geometric 
Mean 

95% 
UCU' I 

Top M id Batal l A Mon i to r ing We l l i 
( I8S. 186. 187) 

No o l 
Poviiive 

OetectionV 
No o l 

Sampler 

Range of PosJ l ive Oetec l i o n i 
(Ar i thmetic Mean) 

Geomelr ic 
Mean 

lOTAl PETROLEUM HYDROCARBONS 

T — 1 IPH{ ing/ l ) 12/20 02 4 (I 3) 0 48 22 0/3 

VOLATILES (iig/L) 

Idc l i io ioethene 

Beniene 

f thy lben iene 

Xylene 

0/21 

1/21 

10/21 

10/21 . 

5 0 

6 0 S30 

9 0 3.100 

(5 5) 

(101) 

(423) 

3 2 

126 

23 9 

... , 

5 0 

174 

794 

3/3 

0/3 

0/3 

0/3 

13 26 (17 7) 

... 

... 

16 8 

... 

SEMIVOLATILES (ug/L) 

Naphthalene 

2.Methylnapht1>.ilei'ie 

2.4 Dimethylphenol 

7/15 

2/1S 

7/9 

5 0-49 

8 0 10 

7 0 27 

(10) 

(7 8) 

(3 2) 

4 4 

4 J 

2 2 

178 

too 

5 7 

0/1 

W1 

0/1 

— 

-

... 

. ... 

METALS (ug/L) 

Aluminum (Total) 

Arsenic (Tolal) 

(Oi«olwed) 

U.iMum (Total) 

(Oiwolved) 

C j l i i u m (Total) 

(Oivvolved) 

Ch'omium no i , i l ) 

Cu l l . i l l ( To i . i i ) 

5/6 

6/6 

5/6 

6/6 

6/6 

6/6 

6/6 

3/6 

2/6 

5.410 30.700 (I9;500) 

12 123 7 (18) 

17 116 (5 8) 

335 737 (487) 

109 524 (326) 

80.000 145.000 (107.000) 

74.000 145,000 (105.000) 

1733 (164) 

32 36 (18) 

7.260 

176 

3 5 

4 70 

276 

105.000 

102.000 

138 

15 

33.400 

23 0 

10 8 

642 

506 

134.000 

133,000 

2 7 0 

31 1 

t/1 

1/1 

0/t 

1 " 

0/1 

1/1 

1/1 

0/1 

0/1 

498 

1 1 

16 

18.900 

19.000 

NC 

NC 

NC 

NC 

NC 



l A B l t A i ; 
CONTAMINANT OCCURRENCE ANO DISTRIBUTION-GROUNDWATER 
ROUNDS 8. 9. AND 11 
SITEPS-fl 
FAIRCHILD AFB. WASHINGTON 
PAGE TWO 

Parameter 

Al luvia l Mon i to r ing Wells 
(181, 107. 108. 111,66. 30.31,68.67. 184. 112, 113, 183) 

No of 
Positive 

CetectionV 
No o l 

Samples 

Range o l Positive Detections 
(Ari thmetic Mean) 

Geometric 
Mean 

95Hl i> 
UCL 

Basall A Top-Mid Mon i to r ing Wells 
(IBS. 186. 187) 

No of 
Positive 

Oetect ionV 
No o l 

Samples 

Range of Positive Detections 
(Ari thmetic Mean) 

Geometric 
Mean 

METALS (CONTINUED) 

Copper ( l o ta l ) 

(Dissolved) 

Iron (Total) 

(Dissolved) 

lead (Total) 

Magnesium (Total) 

(Dissolved) 

Manganese (Total) 

(Dissolved) 

Nickel (Total) 

(Dissolved) 

Potassium (Total) 

(Dissolved) 

Sodium (Total) 

(Dissolved) 

Vanadium (Total) 

2inc (Total) 

(Dissolved) 

4/6 

1/6 

6/6 

5/6 

14/15 

6/6 

6/6 

6/6 

4/6 

6/6 

3/6 

6/6 

6/6 

6/6 

6/6 

4/6 

6/6 

2/6 

38 47 (30 4) 

4 0 (19) 

26.000 69.500 (42.800) 

65 27.100 (13.100) 

6 0 230 (40 8) 

25.900 59.800 (38.300) 

18.00055,700 (33.900) 

9339.800 (4.930) 

3.9509,420 (4.390) 

32 73 (56 2) 

32 63 (312) 

6.200 13,200 (9,280) 

3.610-11,800 (7.350) 

10.800-27.000 (17.000) 

10.300-28,000 (17.300) 

50 56 (33 3) 

11-112 (748) 

6 0 7 0 (3 6) 

19 7 

1 7 

40.800 

2.030 

152 

36.700 

31.200 

3,690 

468 

S4 0 

26 2 

9.030 

6,520 

16.200 

16.400 

22 1 

56 0 

3 1 • 

SI 9 

3 0 

58.800 

'25.800 

77 1 

51.500 

49,400 

8.480 

S.400 

73 

5 2 4 

11,800 

11,300 

23,300 

24.000 

56 

" 2 

6 0 

0/1 

0/1 

I/I 

0/1 

0/1 

I/I 

0/1 

0/1 

0/1 

0/1 

~ 1/1 

I/I 

1/1 

1/1 

1/1 

1/1 

1/1 

... 

686 

S.410 

5.480 

: : 

... 

2.600 

2.820 

8.430 

8,790 

17 

17 

4 

NC 

... 

NC 

... 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

I'l Uppei 95°i. conlidence l imi i oo the a i i l l imenc mean 
NC -Not (d i to ldted 

TPH • Total Petroleum HydrcKaibons 



TABLE A-18 

CHEMICAL OCCURRENCE AND DISTRIBUTION - SURFACE WATER AND SEDIMENT SAMPLES 
ROUND 9 

SITE WW-1 
FAIRCHILD AFB, WASHINGTON 

Parameters 
Background 

Concentration 
(1) 

Sample Numbers 

• 

WW1-
SWND5-009 

WW1-
SWND5-010 

WW1-
SWND5-011 

W W l -
SWND5-012 

Federal SW/DA 
Maximum 

Contaminant 
Level 

Ambient Water 
Quality Criteria 

Aquatic Life 

Chronic 
Esposure 

SURFACE WATER 

Arsenic 

Cadmium 

Lead 

(ug/L) 

NA(-?) 

NA 

NA 

(ug/L) 

3 

5"(3) 

2" 

(ug/L) 

3 

5" 

1 " 

(ug/L) 

: :y3 

5" 

2U 

(ug/L) 

4 

5" 

IU 

(ug/L) 

50 

5 

15 
(Action Level) 

(pg/L) 

190 

1.1 

3 2 

SEDIMENT 

Arsenic 

Cadmium 

Lead 

(mg/kg) 

8.3 (̂4) 

2.7' 

239 " 

(mg/kg) 

6.9J 

12.90' 

89.60 

(mg/kg) 

8.4J 

17.3' 

75.8 

(mg/kg) 

7J 

lO.BJ 

58.7 

(mg/kg) 

5.6i 

2.6J 

35.0" 

(mg/kg) 

NA 

NA 

NA 

(mg/kg) 

33(5) 

31(5) 

132(5) 

(1) Background data collected by SAIC during R9 sampl ing event. 
(2) NA-Not applicable 
(3) U - Signifies a nondetected result or a detection limit result. 
(4) J-Signifies an estimated positive result 
(5) Threshold Sediment Concentration (Batelle, 1985). 



TABLEA.19 
( 

( 
CONTAMINANT OCCURRENCE AND DISTRIBUTION - LAGOON SURFACE WATER SAMPLESd) 

ROUND 11 
SITE WW-1 

FAIRCHILD AFB. WASHINGTON 

Parameter 
Range of Positive 

Detections 
(Arithmetic Mean) 

95% UCL(2) 
Geometric 

Mean 

Frequency 
of 

Detertions 

VOLATILE ORGANICS 

Methylene chloride 

Acetone 

mg/L) 

0.007 (0.002) 

0.006(0.006) 

0.005 0.001 1/7 

2/7 

MISCELLANEOUS PARAMETERS 

TPH (mg/L) 

TDS (mg/L) 

Alkalinity (mg/L) 

Chloride (mg/L) 

Fluoride (mg/L) 

Sulfate (mg/L) 

0.4-3.0(0.76) 

290-350(325) 

180-200(191) 

31-49(39.5) 

0.59-1.4(0.84) ^ 

8.0-17(13.9) 

1.9 

346 

202 

47.8 

1.1 

18.5 

0.32 

324 

191 

38.8 

0.80 

13.2 

4/7 

7/7 

7/7 

7/7 

7/7 

7/7 

METALS (TOTAL AND 

Aluminum 

Arsenic 

Barium 

Calcium 

Iron 

Magnesium 

Manganese 

Potassium 

Sodium 

[DISSOLVED]) (yg/L) 

. 96-186(94.3) 
94(49.1) 

2.4-10.8(4.5) 
2.1-4.6(2.6) 

. 84-109(93.4) 
73-95(81.8) 

50.400-55,300 (52.500) 
51.000-56.000(52.400) 

290-1,330(550) 
51-141(65.3) 

13.300-15,800(14,400) 
13,100-15,900(14,300) 

138-444(262) 
116-517(244) 

3.500-4,680 (4,040) 
3,500-4,930(4,120) 

29,000-37,500(34,100) 
32,400-36,300(34,600) 

138 
59.6 

8.2 
3.9 

103 
90.4 

54,700 
54,400 

979 
95:4 

15.500 
15,600 

368 
390 

4,600 
4,700 

37,000 
35,800 

85.4 
48.4 

3.6 
2.4 

93.1 
81.4 

52,500 
52,400 

476 
55.0 

14,400 
14,300 

247 
219 

4,010 
4,090 

34,000 
34,500 

5/7 
1/7 

6/7 
6/7 

7/7 
7/7 

7/7 
7/7 

7/7 
7/7 

7/7 
7/7 

7/7 
7/7 

7/7 
7/7 

7/7 
7/7 

(1) Units are ug/L unless otherwise indicated. 
(2) Upper 95% confidence limit on the arithmetic mean. 

D-05-93-3 A-37 



TABLE A-20 

CONTAMINANT OCCURRENCE AND DISTRIBUTION • NO NAME DITCH SURFACE WATERSd) 
NOVEMBER 1991 

SITE WW-I 
FAIRCHILD AFB. WASHINGTON 

Parameter 
Range of Positive 

Detertions 
(Arithmetic Mean) 

Geometric 
Mean 95% UCL(2) 

Frequency 
of 

Detertion 

PESTlCIDES/PCBs(vg/L) 

Endosulfan 
Sulfate 

0.054-0.14(0.035) 0.019 0.090 2/7 

TOTAL PETROLEUM HYDROCARBONS (mg/L) 

|TPH 0.4-1.5(0.43) 0.25 1.0 3/7 

MISCELLANEOUS PARAMETERS (mg/L) 

TDSdO) 

TSSdi) 

Alkalinity 

310-340(326) 

12(6.2) 

170-220(193) 

326 

5.8 

193 

340 

9.2 

213 

7/7 

1/7 

7/7 

METALS (vg/L) 

Aluminum 

Barium 

Cadmium 

Calcium 

Chromium 

Iron 

Lead 

Magnesium 

156-297(118.6) 
NC 

70-91 (83.6) 
70-85(77.1) 

5-6(3.5) 
5-6(3.5) 

52.300-53.800 (53.050) 
51.600-52,700(52.200) 

10-14(7.33) 
10(5.83) 

186-658(357) 
46-163(97.4) 

1.1-2.1(1.7) 
1-2.7(1.2) 

15,500-16,300(15,900) 
15,300-16.100(15,600) 

91.6 

83.2 
76.7 

3.2 
3.2 

53.000 
52,200 

6.7 
5.6 

323 
87.8 

1.6 
0.97 

15,900 
15,600 

212 

92.6 
85.0 

5.2 
5.2 

53.600 
52,600 

11.4 
8.0 

539 
148 

2.0 
2.0 

16,200 
15,900 

4/7 

7/7 
7/7 

2/7 
2/7 

7/7 
7/7 

2/7 
1/7 

in 
in 

in 
5/7 

7/7 
7/7 ! 

0-05-93-3 A-38 



TABLE A-20 
CONTAMINANT OCCURRENCE ANO DISTRIBUTION • NO NAME DITCH SURFACE WATERSi^) 
NOVEMBER 1991 
SITE WW-1 
FAIRCHILD AFB. WASHINGTON 
PAGE TWO 

Parameter 
Rangeof Positive 

Detertions 
(Arithmetic Mean) 

Geometric 
Mean 

95% UCL(2) 
Frequency 

of 
Detertion 

METALS (vg/L) 

Manganese 

Potassium 

Sodium 

106-166(124) 
36-87(61.5) 

4.180-12.600(8.170) 
4.080-12.500(8,100) 

32.400-35,200 (34.300) 
31,900-35.100(34,000) 

123 
57.9 

7,470 
7,410 

34,252 
34,000 

148 
84.6 

11.900 
11.700 

35.396 
35,100 

7/7 
7/7 

7/7 
7/7 

7/7 
7/7 

(1) Units are pg/L unless otherwise indicated. 
(2) Upper 95% confidence level on arithmetic mean. 
TDS - Total Dissolved Solids. 
TSS - Total Suspended Solids. 
NC-Not Calculated 

D-05-93-3 A-39 



TABLE A-21 

CONTAMINANT OCCURRENCE AND DISTRIBUTION - NO NAME DITCH SEDIMENTS 
ROUND 11 
SITE WW-1 

FAIRCHILD AFB. WASHINGTON 

Parameter 
Range of Positive 

Detertions 
(Arithmetic Mean) 

Geometric 
Mean 

95% UCL 
(1) 

Frequency 
of 

Detertions 

VOLATILE ORGANICS (mg/kg) 

Chloromethane 

Acetone 

Toluene 

0.003 (0.003) 

0.25 (0.049) 

0.28(0.049) 

0.003 

0.014 

0.005 

0.003 

0.152 

0.168 

1/7 

1/7 

1/7 

SEMIVOLATILE ORGANICS (mg/kg) 

4-Methylphenor 

Di-n-butyl 
phthalate 

1.5(0.31) 

1.1(0.29) 

0.12 

0.19 

0.92 

0.7 

1/7 

1/7 

TOTAL PETROLEUM HYDORCARBONS 

1 TPH (mg/kg) 72-310(107) 53.3 228 4/7 

METALS (mg/kg) 

Aluminum 

Antimony 

Barium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

5.240-9.480 (7,370) 

47.4(12.3) 

50.7-626(168) 

11.2(2:9) 

1.970-264.000(48.400) 

9.9-60.3(21.6) 

5.7-9.1(6.8) 

7.3-30.8(16.7) 

15,000-23,300(19,000) 

12.7-35.5(23.9) 

3,750-9,090(5,770) 

193-852(419) 

7,200 

7.5 

105 

1.4 

8.550 

17.5 

6.6 

15.3 

18,800 

16.6 

5,530 

359 

9,170 

30.4 

404 

7.2 

159,000 

41.7 

8.7 

25.2 

22,200 

47.4 

7,800 

696 

7/7 

1/7 

7/7 

1/7 

7/7 

7/7 

6/7 

7/7 

7/7 

4/7 

7/7 

7/7 

D-05-93-3 A-40 



TABLE A-21 
CONTAMINANT OCCURRENCE ANO DISTRIBUTION • NO NAME DITCH SEDIMENTS 
ROUND 11 
SITE WW-I 
FAIRCHILD AFB, WASHINGTON 
PAGE TWO 

Parameter 
Range of Positive 

Detertions 
(Arithmetic Mean) 

Geometric Mean 
95% UCL 

(1) 

Frequency 
of 

Detection 

METALS (mg/kg) (Continued) 

Nickel 

Potassium 

Vanadium 

Zinc 

4.5-7.1(6.0) 

880-1,460(1,200) 

18.1-37.1(26.0) 

41.3-97.9(62.5) 

5.9 

1,190 

25.3 

60.0 

6.9 

1.440 

32.8 

84.2 

6/7 

7/7 

7/7 

7/7 

(1) Upper 95% confidence limit on the arithmetic mean. 

D-05-93-3 A-41 



TABLE A-22 

CONTAMINANT OCCURRENCE ANO DISTRIBUTION • LAGOON 
SEDIMENT SAMPLES 

ROUND 11 
SITEWW.1 

FAIRCHILD AFB, WASHINGTON 

Parameter 
Range of Positive 

Detertions 
(Arithmetic Mean) 

95%(i) 
UCL 

Frequency 
of 

Detertions 

TOTAL PETROLEUM HYDROCARBONS 

TPH (mg/kg) 150-8,300(2.400) 4,800 8/9 

VOLATILE ORGANICS (mg/kg) 

Toluene 

Xylene 

0.008-0.032 
(0.010) 

0.032-0.0058 
(0.013) 

0.019 

0.03 

3/9 

3/9 

SEMIVOLATILE ORGANICS (mg/kg) 

2-Methylnapthalene 

Diethyl phthalate 

Phenanthrene 

Fluoranthene 

Pyrene 

Ben20(a)anthracene 

Chrysene 

Bis(2-ethylhexyl) 
phthalate 

Di-n-butyl phthalate 

0.22-0.51(0.154) 

0.35 (0.22) 

0.11-0.91(0.18) 

0.33-1.1-(0.15) 

0.40-0.88(0.19) 

0.42(0.15) 

0.68(0.19) 

0.32-4.0(1.2) 

0.51-0.78(0.52) 

0.28 

0.29 

0.34 

0.77 

0.34 

0.22 

0.29 

2.3 

0.68 

2/9 

1/9 

3/9 

2/9 

2/9 

1/9 

1/9 

7/9 

7/9 

D-05-93-3 A-42 



TABLE A-22 
CONTAMINANT OCCURRENCE AND DISTRIBUTION - LAGOON 
SEDIMENT SAMPLES 
ROUND 11 
SITE WW-I 
FAIRCHILD AFB. WASHINGTON 
PAGE TWO 

Parameter 
Range of Positive 

Detertions 
(Arithmetic Mean) 

95%<i) 
UCL 

Frequency 
of 

Detertion 

METALS (mg/kg) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Sodium 

Vanadium 

Zinc 

6,550-19.800 
(11,500) 

13.1(6.6) 

16.1 

56.9-607 (235) 

0.74-0.89 (0.298) 

3.6-11.1(4.2) 

3.810-72,200 
(24,796) 

9.1-93.4(38.6) 

7.3-38.1(15.4) 

13.7-107.0(47.8) 

13,700-37,300 
(19,369) 

15.3-451(156) 

3,390-8,040 
(5,900) 

290-4,440(1,099) 

0.6-0.9(0:38) 

8.1-46.8(17.6) 

996-2,150(1.619) 

156-611(299) 

17.2-61.5(36.9) 

32.5-439(152) 

15.000 

9.3 

366 

0.57 

8.0 

42,300 

60.6 

24.0 

75.2 

27,600 

283 

7,060 

2.300 

0.68 

27.4 

1,980 

458 

49.9 

270 

9/9 

1/9 

1/9 

9/9 

2/9 

5/9 

9/9 

9/9 

9/9 

9/9 

9/9 

8/9 

9/9 

9/9 

5/9 

9/9 

9/9 

7/9 

9/9 

9/9 

(1) Upper 95% confidence level on arithmetic mean. 
TPH - Total Petroleum Hydrocarbons. 

D-05-93-3 A-43 



TABLE A-23 

CONTAMINANT OCCURRENCE AND DISTRIBUTION - DIKE SURFACE SOIL SAMPLES (mg/kg)(l) 
ROUND 11 
SITE WW-I 

FAIRCHILD AFB. WASHINGTON 

Parameter 

TPH 

Aluminum 

Barium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

1 Mercury 

Sodium 

Nickel 

Range of Positive 
Detertions 

(Arithmetic Mean) 

34-1,800 
(364) 

9,050-12,800 
(11,500) 

75.5-168 
(112) 

3.5-7.9 
(3.3) 

3,780-11,600 
(6.650) 

11.7-38.6 
(21.2) 

8.3-10.3 
(9.2) 

15.2-43.2 
(22.1) 

17,500-22.400 
(20.400) 

13.5-139 
; (43.5) 

4.920-6,320 
(5.550) 

228-532 
(363) 

0.1-0.4 
(0.15) 

221-247 
(154) 

10.8-12.8 
(11.7) 

Geometric 
Mean 

75.7 

11,500 

109 

2.1 

6,112 

19.5 

9.1 

20.5 

20,400 

26.9 

5,530 

354 

0.13 

129 

11.7 

95% UCL(2) 

1,110 

12.800 

144 

6.4 

9.810 

31.5 

10.0 

33.2 

22,200 

94.3 

6,060 

453 

0.28 

247 

12.4 

Frequency 
of 

Detertions 

5/7 

7/7 

7/7 

4/7 

7/7 

7/7 

7/7 

7/7 

7/7 

6/7 

7/7 

7/7 

7/7 

3/7 

7/7 

D-05-93-3 A-44 



TABLE A.23 
CONTAMINANT OCCURRENCE AND DISTRIBUTION - DIKE SURFACE SOIL SAMPLES (MG/KG)(l) 
ROUND 11 
SITEWW-1 
FAIRCHILD AFB, WASHINGTON 
PAGE TWO 

Parameter 

Potassium 

Vanadium 

Zinc 

Range of Positive 
Detertions 

(Arithmetic Mean) 

1,660-2,400 
(2,037) 

17.6-33.5 
(29.6) 

45-127 
(65:6) 

Geometric 
Mean 

2.020 

29.5 

61.2 

95% UCL(2) 

2.335 

33.0 

98.0 

Frequency 
of 

Detertions 

7/7 

7/7 

.7/7 

(1) Di-n-butyl phthalate was deterted in all 7 surface soil samples at concentrations ranging of 
0.27 to 0.66 mg/kg. 
Diethylphthalate was deterted in sample WW1DSL-002 (skimmed waste pond) at 
0.450 mg/kg. 

(2) Upper 95% confidence level on arithmetic mean. 
TPH - Total Petroleum Hydrocarbons. 

D-05-93-3 A-45 



TABLE A-24 

CONTAMINANT OCCURRENCE AND DISTRIBUTION - DIKE SOIL BORING SAMPLES 
ROUND 11 
SITEVyA/V-1 

FAIRCHILD AFB, WASHINGTON 

Parameter 

Range of Positive 
Detertions 
(Arithmetic 

Mean) 

Geometric 
Mean 95% UCLd) 

Frequency 
of 

Detertions 

0- TO 4-FOOT DEPTH (mg/kg) 

TPH 

Aluminum 

Antimony 

Arsenic 

Cadmium 

Chromium 

Copper 

Iron 

Mercury 

Silver 

Vanadium 

27-180 
(44.85) 

8.970-14,200 
(11.043) 

9.4 
(4.1) 

6.8 
(3.8) 

0.88-132 
(12.0) 

6.7-116 
(22.1) 

21.6-108 
(29.9) 

17.600-39.200 
(21.715) 

0.1-1.4 
(.21) 

3.1 
(.37) 

25-80.1 
(32.8) 

29.1 

10,951 

4.0 

3.7 

3.3 

17.3 

21.6 

21,369 

.09 

25 

31.9 

74.3 

12,130 

4.7 

4.6 

27.4 

35.1 

50.4 

24,859 

.51 

.71 

39.6 

8/12 

12/12 

1/12 

1/12 

n/12 

12/12 

5/12 

12/12 

3/12 

1/12 

12/12 

D-05-93-3 A-46 



TABLE A-24 
CONTAMINANT OCCURRENCE AND DISTRIBUTION • WW-1 DIKE SOIL BORING SAMPLES^) 
ENVIRONMENTAL SAMPUNG ROUND 11 
SITE WW-I 
FAIRCHILD AFB, WASHINGTON 
PAGE TWO 

Parameter 

Range of Positive 
Detertions 
(Arithmetic 

Mean) 

Geometric 
Mean 95% UCL(i) 

Frequency 
of 

Detertions 

4- TO 8-FOOT DEPTH 

Aluminum 

Cadmium 

Chromium 

Copper 

Iron 

Vanadium 

8,910-10,200 
(9,770) 

0.8-1.8 
(1.2) 

10-10.9 
(10.4) 

32.6 
(16.6) 

17,800-19,500 
(18,600) 

19.9-28.2 
(23.3) 

9,750 

1.1 

10.4 

13.3 

18,587 

23.1 

NC 

NC 

NC 

NC 

NC 

NC 

3/3 

3/3 

3/3 

1/3 

3/3 

3/3 

COMPOSITE SAMPLES (mg/kg) 

TPH 

Aluminum 

Cadmium 

Chromium 

Copper 

Iron 

Vanadium 

120 
(37.5) 

13,300-18,000 
(14,375) 

1.7-2.0 
(1.8) 

11.9-20.6 
(16.6) 

41.6 
(20.8) 

21.800-25,200 
(24,100) 

32.9-39.9 
(36.9) 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

1/3 

3/3 

3/3 

3/3 

1/3 

3/3 

3/3 

D-05-93-3 A-47 



TABLE A-24 
CONTAMINANT OCCURRENCE AND DISTRIBUTION - WW-1 DIKE SOIL BORING SAMPLES^) 
ENVIRONMENTAL SAMPLING ROUND 11 
SITEWW-1 
FAIRCHILD AFB. WASHINGTON 
PAGE THREE 

Parameter 

Range of Positive 
Detertions 
(Arithmetic 

Mean) 

Geometric 
Mean 95% UCLd) 

Frequency 
of 

Detertions 

COMPOSITE SAMPLES (mg/kg) (Continued) 

TOC 

Ammonia 
Nitrogen 

Total 
Phosphorus 

Kjeldahl 
Nitrogen 

Bulk Density 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

3/3 

3/3 

3/3 

3/3 

3/3 

(1) Upper 95% confidence limit on arithmetic mean. 
NC-Not Calculated. 

0-05-93-3 A-48 



TABLE A-25 

CONTAMINANT OCCURRENCE AND DISTRIBUTION - SURFACE SOIL SAMPLESdD 
ROUND 11 
SITE WW-I 

FAIRCHILD AFB. WASHINGTON 

Parameter Range 
(Arithmetic Mean) 

Geometric 
Mean 

95% UCL(') 
Frequency 

of 
Detertions 

TPH AND METALS (mg/kg) 

TPH 

Aluminum 

Barium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Sodium 

Vanadium 

Zinc 

6-600(148) 

9,560-14,600(11,432) 

90.8-169(123) 

3.1-6.1(3.0) 

4,070-11,500(7,087) 

8.7-38(23.1) 

9-12.6(10.0) 

14.9-41.3(28.6) 

18,400-24,800(21,095) 

12.3-131(58.5) 

4,480-6,000(5,107) 

272-441 (360) 

0.1-1.0(0.39) 

8.4-13.6(10.9) 

1,540-2,240(1,868) 

179-286(140) 

27.8-44.4(34.6) 

44:1-119(74.9) 

36.0 

11,327 

121 

1-8 

6.667 

21.0 

9.9 

26.3 

21,008 

35.7 

5,088 

356 

0.27 

10.8 

1,858 

119 

34.2 

70.8 

308 

12,612 

139 

4.6 

8,919 

30.0 

10.6 

373 

22.563 

90.5 

5,437 

402 

0.62 

12.0 

2,011 

197 

28.2 

93.6 

5/11 

11/11 

11/11 

6/11 

11/11 

11/11 

11/11 

11/11 

11/11 

8/11 

11/11 

11/11 

11/11 

11/11 

11/n 

6/11 

11/11 

11/11 

(1) Upper 95% confidence limit on arithmetic mean. 

D-OS-93-3 A-49 



TABLE A-26 

CONTAMINANT OCCURRENCE AND DISTRIBUTION - EAST TEST PIT SAMPLES (0 - 4 FEET) 
ROUND 11 
SITE WW-I 

FAIRCHILD AFB, WASHINGTON 

Parameter Range 
(Arithmetic Mean) Geometric Mean 95% UCL(i) 

Frequency 
of 

Detertion 

VOLATILE ORGANICS (mg/kg) 

Trichloroethene 

Toluene 

Xylene 

0.005 (0.002) 

0.007 (0.003) 

0.011-0.026(0.009) 

0.0014 

0.002 

0.005 

0.003 

0.005 

0.020 

1/6 

1/6 

3/6 

SEMIVOLATILE ORGANICS (mg/kg) 

Di-n-butyl phthalate 

Benzoic Acid 

Chrysene 

Fluoranthene 

Pyrene 

0.22-0.45(0.283) 

1.4(0.818) 

0.51 (0.252) 

0.71 (0.319) 

0.700(0.303) 

0.261 

_ 

0.196 

0.219 

0.196 

._ 

— 

... 

— 

NC 

2/3 

1/3 

1/3 

1/3 

1/3 

TOTAL PETROLEUM HYDROCARBONS 

TPH (mg/kg) 62-2.400 (543) 217 1,506 5/5 

METALS (mg/kg) 

Aluminum 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

5,990-12,700(9,372) 

9(4.1) 

62.8-318(128) 

0.56(0.23) 

0.53-35.8(7.2) 

5,000-17,600(8,285) 

7.3-138(35.1) 

9.3-12.5(10.6) 

14.3-67.1(25.1) 

9,138 

3.8 

108 

0.20 

1.1 

7,534 

17.9 

21.0 

11,713 

6.6 

228 

0.40 

22.1 

13,165 

89.2 

46.8 

5/5 

1/5 

5/5 

1/5 

3/5 

5/5 

5/5 

5/5 

5/5 

D-05-93-3 A-50 



TABLE A-26 
CONTAMINANT OCCURRENCE AND DISTRIBUTION - EAST TEST PIT SAMPLES (0 - 4 FEET) 
ROUND 11 
SITEWW-1 
FAIRCHILD AFB, WASHINGTON 
PAGE TWO 

Parameter Range 
(Arithmetic Mean) 

Geometric Mean 95% UCLd) 
Frequency 

of 
Detertions 

METALS (mg/kg) (Continued) 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Sodium 

Vanadium 

Zinc 

16,700-26,000 
(21,950) 

9.6-313(64.2) 

4,540-6,080 (5,370) 

208-486 (367) 

9.3-22.2(13.0) 

873-1,890(1,561) 

123-449(209) 

25.4-43.4(36.2) 

44.8-168(71.3) 

21,709 

17.4 

5,332 

356 

12.5 

1.512 

189 

35.7 

62.9 

25,607 

193 

6,080 

462 

17.9 

1.890 

336 

42.7 

121 

5/5 

3/5 

5/5 

5/5 

5/5 

5/5 

5/5 

5/5 

5/5 

MISCELLANEOUS PARAMETERS 

TOC (mg/kg) 

Kjeldahl Nitrogen 

Ammonia Nitrogen 

Total Phosphorous 

2,400-3,200 (2,933) 

410-1,000(610) 

48(19.3) 

300-660 (473) 

2,907 

556 

10.5 

450 

NC 

NC 

NC 

NC 

3/3 

3/3 

1/3 

3/3 

(')" Upper 95% confidence limit on arithmetic mean. 
NC-Not calculated. 

D-05-93-3 A-51 



TABLE A-27 

CONTAMINANT OCCURRENCE AND DISTRIBUTION - EAST TEST PIT SAMPLES (4 - 8 FEET) 
ROUND 11 
SITE WW-I 

FAIRCHILD AFB. WASHINGTON 

Parameter 
Range of Positive 

Detertions 
(Arithmetic Mean) 

Geometric 
Mean 95% UCL(1) 

Frequency 
of 

Detertions 

VOLATILE ORGANICS (mg/kg) 

Trichloroethene 

Chloroform 

0.018-0.035(0.01) 

0.003-0.006 (0.003) 

0.003 

0.002 

0.025 

0.004 

2/7 

3/7 

TOTAL PETROLEUM HYDROCARBONS (mg/kg) 

TPH 150-4,500(827) 75.8 2,719 3/7 

METALS (mg/kg) 

Aluminum 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Sodium 

Vanadium 

Zinc 

6,530-15,800(9,410) 

68.9-175(95.6) 

0.26(0.18) 

0.75-6.2(1.5) 

1,660-7,230 (5,250) 

8.2-21 5(15.2) 

8.3-25.7(12.4) 

12.8-23.1(17.2) 

17,100-35,300 
(24,150) 

15.5-23.5(9.9) 

4,070-6,100(4,913) 

285-740(390) 

7.6-15.1(10.7) 

928-2,220(1,418) 

71,8-282(174) 

22.7-57(38.5) 

38.5-70.8(48.0) 

9,020 

90.4 

0.17 

0.72 

4,760 

14.3 

11.7 

16.8 

23,300 

8.0 

\ 4,870 

377 

10.5 

1,350 

154 

35.7 

47.0 

12,705 

135 

0.25 

3.9 

7,230 

20.9 

17.1 

21.3 

31.900 

18.2 

5,710 

513 

13.2 

1,950 

265 

553 

60.5 

7/7 

7/7 

1/7 

3/7 

7/7 

7/7 

7/7 

. 7/7 

7/7 

2/7 

7/7 

7/7 

7/7 

7/7 

7/7 

7/7 

7/7 

(1) Upper 95% confidence level on arithmetic mean. 
TPH - Total petroleum hydrocarbons. 

D-OS-93-3 A-52 



TABLE A-28 

CONTAMINANT OCCURRENCE AND DISTRIBUTION - NORTH TEST PIT SAMPLESd) 
ROUND 11 
SITEWW-1 

FAIRCHILD AFB, WASHINGTON 

Parameter 
Range 

(Arithmetic Mean) 
Geometric 

Mean 
95% UCLd) 

Frequency 
of 

Detertions 

TPH (mg/kg) 

|TPH 25-57 (25.5) 19.4 57 3/4 

METALS (mg/kg) 

A l u m i n u m 

Barium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Le_ad 

Magnesium 

Manganese 

Nickel 

Potassium 

Sodium 

Vanadium 

Zinc 

8,370-14,800(11,868) 

60.7-132(106) 

2,450-5,460 (4,003) 

8.5-12.9(10.8) 

7.6-15.3(11.6) 

12.8-44.1(21.7) 

19.800-23.500 
(21.225) 

17.5(3.2) 

4.860-5,960 (5,438) 

336-459 (397) 

8-11.6(10.3) 

1,610-2,380(1,978) 

91.5-219(175) 

26.6-42.9 (34.0) 

42-52.7(47.1) 

11,628 

102 

3,758 

10.7 

11.2 

18.8 

21,172 

2.1 

5,423 

394 

10.2 

1,959 

166 

33.5 

46.9 

14,800 

132 

5,460 

12.9 

15.3 

44.1 

23.500 

6.7 

5,960 

459 

11.6 

2,380 

219 

42.9 

52.7 

4/4 

4/4 

4/4 

4/4 

4/4 

4/4 

4/4 

1/4 

4/4 

4/4 

4/4 

4/4 

4/4 

4/4 

4/4 

(1) Upper 95% confidence l imi t on arithmetic mean. 

D-05-93-3 A-53 



TABLE A-29 

CONTAMINANT OCCURRENCE AND DISTRIBUTION - NORTH TEST PIT SAMPLES (4 TO 8 FEET) 
ROUND 11 
SITE WW-1 

FAIRCHILD AFB. WASHINGTON 

Parameter Range (Ar i thmet ic Mean) 
Geometric 

Mean 
95% UCLd) 

Frequency 
of • 

Detert ions 

TPH (mg/kg) 

TPH 40-55(28.8) 21.7 55 2/4 

METALS (mg/kg) 

A lum inum 

Arsenic 

Barium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Magnesium 

Manganese 

Nickel 

Potassium 

Sodium 

Vanadium 

Zinc 

7,750-14,200(9,883) 

9.3-10.3(6.6) 

56.9-144(94.3) 

0.56(0.35) 

2,000-6,320 (4,428) 

5-8.7 (6.9) 

7.1-12.1(8.8) 

9.7-16.0(13.2) 

13.100-24.300(19.075) 

3,400-5,230 (4,598) 

239-350(298) 

6.1-9.0(8.1) 

1,360-1.950(1.613) 

93.8-243(172) 

19.1-46.1(29.3) 

28.5-48.7(39.5) 

9.601 

5.7 

89.3 

0.33 

4,052 

6.7 

8.6 

13.0 

18.617 

4,534 

295 

8.0 

1.599 

163 

27.6 

38.7 

14.200 

10.3 

144 

0.56 

6,320 

8.7 

12.1 

16 

24,300 

5,230 

350 

9 

1,950 

243 

46.1 

48.7 

4/4 

2/4 

4/4 

1/4 

4/4 

4/4 

4/4 

4/4 

4/4 

4/4 

4/4 

4/4 

4/4 

4/4 

4/4 

4/4 

(1) Upper 95% confidence limit on arithmetic mean. 

D-OS-93-3 A-54 



lABlE A-30 

CONTAMINANT OCCURRENCE ANO DISTRIBUTION - AUUVIAL MONITORING WELIS 
ROUNDSSTHROUGH 11 

SITEWW-1 
FAIRCHILD AfB. WASHINGTON 

Parameter 

Al luvial M o n i i o i i n g Wells On Base (Upgradient) 
(54. 7.8. 10. 142. 143) 

No o l 
Positive 

Deieciions/ 
No o( 

Samples 

Rangeof Positive 
Detections 

(Ari thmetic Mean) 

Geometric 
Mean 

95V, 

ucici 

Alluvial Mon i to r i ng Wells On Base (Downgradient) 
(9. S. 6, 11. 12. 102. 103,48. 13.49. 144. 145) 

No or 
Positive 

Detections/ 
No o( 

Samples 

Range of Positive 
Detections 

(Ar i thmet ic Mean) 

Geometric 
Mean 

95% 
UCl 

Al luvial Mon i to r ing Wells 
O f lBase ( l46 . 120. 147) 

No of 
Positive 

Detections/ 
No o i 

Samples 

Range o l Positive 
Detections 

(Ari thmetic Mean) 

VOLATILE ORGANICS d ig 

Ate lone 

l i i c l i lo ioe l l iene 

1.2 Oichloioetl iene 

Slyrene 

I r id i lo roHuoiO' 
methane 

aK" 
0/6 

0/6 

0/6 

1/b 

0/6 

8 0 ( 2 2) 

.... 

.... 
1 4 

.... 

5 2 

2/10 

S/19 

3/19 

0/12 

2/14 

9 0 15(4 8) 

14.280 (32 8) 

6 0 3 2 ( 2 9) 

.... 

1 0 4 0 ( 1 5) 

3 8 

17 

83 

1 1 

74 

69 2 

6 4 

2 0 

0/1 

3/4 

0/4 

0/1 

0/4 

18 38(21 3) 

.... 

METALS (ug/L) 

A luminum ( 'o lu l ) 

An i imony (Tolal) 

(Dissolved) 

Aisenic ( l o ia l ) 

(Dissolved) 

BjVium (ro i . i l ) 

(Drsso'vedr 

Bvy l l i um ( lo t . i l ) 

Cadi i imm ( lo t . i l ) 

C l i iomium ( lo i . i l ) 

C j l d u m (1ol.il) 

(Dissolved) 

5/5 

0/*; 

0/5 

4/5 

2/5 

5/5 

5/5 

0/5 

1/5 

3/5 

S/S 

5/S 

2.560 19.900 
(t 3,592) 

2 6 23 5 (8 2) 

2 0 4 3(1 9) 

110 869(333) 

107 153(126) 

.... 
5 0 (3 9) 

11-110(30 2) 

47.400 103,000 
(72.160) 

46.500 76.800 
(53.400) 

11.190 

4 9 

15 

258 

125 

.... 
3 5 

14 3 

69,553 

47.136 

19.900 

19 3 

3 6 

711 

149 

5 

H6 

99.107 

76.800 

16/17 

3/17 

5/10 

17/17 

8/10 

17/17 

10/10 

10/17 

9/17 

14/17 

• 7/17 

10/10 

2.280 340,000 
(82.092) 

5 0 200(70) 

5 0 11 1*(J( 7) 

4 8 300(102) 

2 1-3041130) 

190 2.900(755) 

• 75 200(136) 

t 75(20 6) 

6 0 120(167) 

16550(143) 

11.000 350.000 
(98,388) 

47.700 78,400 
(65.190) 

30.075 

28 7 

172 

58 3 

7 3 

509 

129 

4 7 

7 4 

SI 9 

86.248 

64,47? 

138,852 

t i t 

I I I 

156 

21 0 

1.166 

167 

336 

32 3 

256 

134,659 

77.572 

0/1 

0/1 

NACI 

0/1 

NA 

1/1 

NA 

0/1 

0/1 

I/I 

1/t 

NA 

3.400 

46 

4 0 

4),000 

http://1ol.il


TABLE A'30 
CONTAMINANT OCCURRENCE AND DISTRIBUTION . ALLUVIAL MONITORING WEUS 
ROUNDS 8 THROUGH I I 
SITE W W - I 
FAIRCHILD AfB. WASHINGTON 
PAGE TWO • 

Paiamelei 

Al luvial Mon i to r ing Wells On Base (Upgradient) 
(54 .7 .8 ,10.142.143) 

No o l 
Positive 

Detections/ 
No o l 

Samples 

Range o l Positive 
Detections 

(Ari thmetic Mean) 

Geomelric 
Mean 

95% 
U C l " ) 

Al luvia l Mon i to r i ng Wells On Base (Downgradient) 
(9. S. 6. 11. 12. 102, 103. 48. 13. 49. 144. 145) 

No ol 
Positive 

Detections/ 
No o l 

Samples 

Rangeof Positive 
Detections 

(Ari thmetic Mean) 

Geometric 
Mean 

95% 
UCL 

Al luvial Mon i to r ing Wells 
O f fBase( l46 . 120. 147) 

No of 
Positive 

Detections/ 
No of 

Samples 

Rangeof Positive 
Detections 

(Ari thmetic Mean) 

METALS (CONTINUED) 

Cobalt (Tot j l ) 

Copper ( lo l . i l ) 

(Dissolved) 

Iron (Total) 

(Dissolved) 

Lead (Toial) 

(Dissolved) 

Magnesium (Total) 

(Dissolved) 

Manganese ( lo la l ) 

(Dissolved) 

Mercufy {To'oO 

Molybdenum (ToUl) 

(Dissolved) 

Nukel (TotuI) 

(Dissolved) 

1/5 

5/5 

3/S 

4/S 

3/5 

4/5 

0/S 

5/5 

5/S 

5/5 

5/5 

0/5 

0/5 

0/5 

2/S 

0/5 

114(30 8) 

6 0 135(41 2) 

3 0 13(4 3) 

15,900 174,000 
(54.308) 

40 4.360(896) 

4 8 5 2 6 ( 1 6 9 ) 

(0 56) 

11.100 53.000 
(27.560) 

11.800 22.500 
(18.340) 

268 3.360 
(951) 

3 0 864(195) 

.... 

17-113(35) 

16 3 

23 6 

2 8 

8.192 

76 5 

8 2 

0 4 1 

24 345 

17.922 

542 

38 4 

23 

88 5 

107 

104 

135.126 

3,300 

42 8 

1 3 

46.902 

77.500 

2,625 

660 

89 

11/17 

14/17 

3/10 

17/17 

6/10 

15/17 

1/10 

17/17 

10/10 

17/17 

9/10 

4/17 

3/17 

NPD 

10/17 

l/IO 

200 232(68 7) 

12 796(162) 

3 0 7 0 ( 2 6 ) 

1.570590,000 
(136,281) 

345 5,410(1,613) 

4 7 1.300(161) 

1 1 6 ( 1 5 ) 

13.600 140.000 
(46.079) 

12.80023.300 
(17.875) 

676 15.200 
(4.405) 

6 0 4.790(2,014) 

0 1 1 0 ( 0 IB) 

2 0 8 0 ( 9 3) 

38 380(99 4) 

37(18 6) 

34 3 

49 3 

2 0 

59.554 

271 

44 1 

0 5 1 

35.397 

17.621 

3.198 

512 

0 10 

5 4 

56 4 

175 

115 

291 

4 0 

228.263 

3,153 

323 

4 0 

66.742 

20.143 

6,458 

3.457 

0 3 1 

8 0 

156 

24 1 

0/1 

0/1 

NA 

1/1 

NA 

0/1 

NA 

1/1 

NA 

0/1 

NA 

0/1 

0/1 

NA 

0/1 

NA 

740 

8.700 



l A H l l A-IU 
CONTAMINANT OCCURRENCE ANO DISTRIBUTION • ALLUVIAL MONITORING WELL 
ROUNDS 8 THROUGH I I 
SITE WW-1 
FAIRCHILD AFB, WASHINGTON 
PAGE THREE 

Paianieler 

Al luvial Mon i to r ing Wells On Base (Upgradieni) 
(S4. 7.8. to, 142. 143) 

No of 
Positive 

Detections/ 
No o l 

Samples 

Rangeof Positive 
Detections 

(Ari thmetic Mean) 

Geometric 
Mean 

95% 
UClf ' t 

Al luvial M o n i t o n n g Wells On Base (Downgradient) 
(9. 5. 6. 11, 12, 102, 103. 48. 13. 49, 144, 145) 

No of 
Positive 

Detections/ 
No of 

Samples 

Rangeof Positive 
Detections 

(Ari thmetic Mean) 

Geometric 
Mean 

95% 
UCl 

Al luvial Mon i to r ing Wells 
Off Base (146, 120. 147) 

No of 
Positive 

Detections/ 
No ot 

Samples 

Rangeof Ffositive 
Detections 

(Ari thmetic Mean) 

METALS (CONTINUED) 

Potassium (Tolal) 

(Dissolved) 

Selenium (Total) 

Silver (Toial) 

(Dissolved) 

Sodium ( to ta l ) 

{Dissolved) 

Vanadium ( to ta l ) 

Zinc ( to ta l ) 

(Dissolved) 

, V5 

5/5 

0/5 

0/5 

0/5 

5/5 

5/5 

4/5 

4/5 

0/5 

4.330 15.300 
(^900) 

3,610 6.130 
(4.580) 

21.200 35.600 
(26.940) 

18.800 34.800 
(26.300) 

24 289(75 3) 

42 409(130) 

7,143 

4,503 

.... 

.... 

26,546 

25.788 

27 6 

55 4 

13.297 

5,788 

33.562 

33.504 

224 3 

3)4 

17/17 

10/10 

1/17 

l / IO 

17/17 

10/10 

14/17 

12/17 

l/IO 

2.45045,000 
(13.596) 

1,740 6,150 
(3.657) 

2 1 (0 49) 

3 0 (4 9) 

(10) 

18.00040,400 
(26.847) 

23,600 32.700 
(29,S9S) 

26 630(175) 

. 32 1.700(338) 

7 0 ( 3 9) 

9,207 

3.467 

0 4 2 

3 4T 

1 7 

26,350 

29,309 

65 5 

119 

3 5 

20.576 

4,543 

0 71 

3 

1 

29.621 

32.866 

298 

587 

5 5 

I/I 

NA 

0/1 

0/1 

I/I 

NA 

Wl 

0/1 

NA 

3.000 

.... 

— 

19.000 

7 0 

I') Upper 95''4 confidence l imit on arithmetic average 
I/) 2 Naphihalenamine(S Naphthy) was delected in M W 12 ( W W 1 G W M W I 2 002) al 5 ug/L 
N A ' N o l Analyi.ed 



TABLE A-31 

CONTAMINANT OCCURRENCE AND DISTRIBUTION - BASALT MONITORING WELLS (ug/L) 
ROUNDS 8 THROUGH 11 

SITEWW-1 
FAIRCHILD AFB. WASHINGTON 

Parameter 

Top-Mid Basall A On-Base MorHitoring Well 
(99. 59. 60) 

No of Positive 
Detections/ 

No. of Samples 

Rangeof Positive 
Detections 

(Arithmetic Mean) 
Geometric Mean 

Top-Mid Basalt A Of f-Base 
Monitoring Well (122) 

No of Positive 
Detections/ 

No. of Samples 

Range of Positive 
Detections 

(Arithmetic Mean) 

VOLATILE ORGANIC COMPOUNDS (VOCs) 

Trichloroethene 

1.2-Dichloroethane 

0/5 

1/5 

.... 

0.5 

—-
.... 

1/2 

0/2 

0.4 

.... 

SEMI-VOLATILE ORGANIC COMPOUNDS (SEMI-VOCs) 

Phenol 0/2 1/1 8.0-90(1) 

METALS 
Aluminum (Total) 

Barium (Total) 

(Dissolved) 

Cadmium (Dissolved) 

Calcium (Total) 

(Dissolved) 
Chromium (Total) 

Iron (Total) 

Magnesium (Total) 

Manganese (Total) 
Molybdenum (Total) 

Potassium (Total) 

(Dissolved) 

Sodium (Total) 

(Dissolved) 

Vanadium (Total) 

Zinc (Total) 

(Dissolved) 

0/3 

3/3 

1/1 

1/1 

3/3 

1/1 

1/3 

1/3 

3/3 

1/3 

0/3 

3/3 
1/1 

3/3 
1/1 

2/3 

2/3 

1/1 

.... 

4.0-22(11) 

22 

5.0 

20,000-37,600(26,200) 

38,500 
4.0(3.7) 

150(62) 

6,200-11.600(8.100) 

7.0(3.0) 
.... 

1,000-1,400(1,133) 
1,600 

8,100-14,100(10,100) 

15.000 

10-11(9.2) 

4 0-9.0(6.5)(2) 

60 

.... 

8.51 

25.088 

3.42 

34 

7.761 

1.9 
.... 

1.120 

9.700 

8 9 

6.0 

1/1 

1/1 
NA(') 

0/1 

1/1 

NA 

0/1 

1/1 
1/1 

1/1 

1/1 

1/1 

NA 

1/1 

NA 

1/1 

1/1 

NA 

5100 

68-69(1) 

19,000-20.000(1) 

-

390-470(1) 

2.000-3.000(1) 

5.0-7.0(1) 

5.0(1) 

42.000(1) 

49,000-50,000(1) 

11-13(1) 

90(1) 

(') Range or value shown is from a field duplicate pair. 
(̂ ) Arithmetic mean of positive detections only, due to different method analyses detection limi 
NA - Not Analyzed 

ts. 



TABLE A-32 

CONTAMINANT OCCURRENCE AND DISTRIBUTION • SOIL 
BORING SAMPLESd) 

FUEL-RELATED CONTAMINATION 
ROUND 11 
SITE FT-I 

FAIRCHILD AFB, WASHINGTON 

Parameter 

Rangeof 

Positive 

Detections 

Arithmetic 

Mean 

0- TO 2.F00T SAMPLES (mq/kq) 

TPH 

Toluene 

Xylene 

Ethylbenzene 

890-2,900 

0.008(« 

1.2-14.0 

23.0 

953 

0.008<« 

4.1 

5.8 

Geometric 

Mean 

127 

0.008O> 

0.102 

0.063 

95% 

UCL<'> 

2.900 

0.0080) 

14.0 

23 

Frequency 

of 

Detections 

2/5 

1/5 

3/5 

1/5 

2- TO 4-FOOT SAMPLES (mq/kq) 

TPH 

Benzene 

Toluene 

Xylene 

Ethylbenzene 

25-7.500 

14 

20-170 

0.18-130 

0.027-61 

2.073 

1.6 

14.6 

25.4 

7 4 

192 

0.018 

0.022 

0.077 

0.039 

3,900 

4.2 

45.7 

55.1 

18.6 

8/12 

1/14 

2/14 

5/14 

5/14 

4- TO 6-FOOT SAMPLES (mq/kq) 
TPH 

Toluene 

Xylene 

Ethylbenzene 

37-5.500 

45 

69-140 

11-18 

1,285 

6.5 

29.9 

4.1 

106 

0.018 

0.041 

0.024 

3,318 

22.2 

807 

10.9 

4/8 

1/8 

2/8 

2/8 

6-TO 8-FOOT SAMPLES (mg/kg) 

Xylene 2.8 0.935 0020 —. -

D-05-93-3 A-59 



TABLE A-32 
CONTAMINANT OCCURRENCE AND DISTRIBUTION • SOIL 
BORING SAMPLESd) 
FUEL-RELATED CONTAMINATION 
ROUND 11 
SITE FT-1 
FAIRCHILD AFB, WASHINGTON 
PAGE TWO 

Parameter 

Rangeof 

Positive 

Deteaions 

Arithmetic 

Mean 
Geometric 

Mean 
95% 

UCL 

Frequency 

of 

Detertions 

COMPOSITE SAMPLES (mg/kg) 

TPH 

Toluene 

Xylene 

Ethylbeinzene 

48-3.500 

480 

200 

29 

892 

12.0 

50.0 

7.3 

64.0 

0.021 

30.8 

0.019 

3.S00 

48 

200 

30.3 

2/4 

1/4 

1/4 

1/4 

0) Upper95% confidence llmrton arithmetic mean. 

(̂ ) Average of positive c3eteaions presented because one or more sample 

quantrtation limits exceed maximum positive detertion. 

D-05-93-3 A-60 



TABLf A - l l 

CONTAMINANT OCCURRENCE ANO DISTRiaUTION - ALLUVIAL MONITORING WELLS 
ROUNDS•THROUGH I I 

SITE fT-1 
rAIRCHILD A n . WASHINGTON 

Parameter 

Upgradient Al luvial Mon i to r ing 
We i l l (52. S3) 

No o l Positive 
De te t t i on i / 

No o l Sample! 

Rar>geol Positive 
Detections 

(Ari thmetic Mean) 

Al luvial Mon i to r i ng Wells On Base 
(148 .149.1 ,4 ,104 .3 . 152.155, 153.51,2,50) 

No o l Positive 
Detections/ 

No o l Samples 

Range of Positive 
Detections 

(Ari thmetic Mean) 

Geometric 
Mean 

95% 
UCK' I 

Al luvial Mon i to r i ng Wells O i l Base 
(125) 

No o l Positive 
Detections/ 

No of Samples 

Rangeof Positive 
Detections 

(Ari thmetic Mean) 

VOLATILE ORGANICS ( u g t ) 

rnci i loroeihene 

1.2 Dithloroethene 

bi f i i iene 

toluene 

( l l i y l l i en tene 

Xylenes 

'.1,1 TiKli lorOelhane 

' .1 Dicl i loroelhene 

'.1 Oi t l i lb ioe ihane 

C i i l o io lo im 

0/2 

0/2 

0/2 

0/2 

0/2 

0/2 

0/2 

0/2 

0/2 

0/2 

5/18 

2/IB 

4/IB 

l / tB 

J/IB 

J/IB 

1/18 

I/IB 

1/18 

1/18 

2 0 12(231) 

9 0 97(6 99) 

8 0 320(23 7) 

10(1 B) 

45 220(17 1) 

110 780(52 4) 

1 0 ( 1 0 ) 

3 0 ( 1 65) 

2 0 ( 1 0 9 ) 

6 0 ( 1 I I ) 

1 596 

143 

2 5 1 

1 3 

2 2 

2 J 

t o 

1 44 

0 9 8 

0 9 0 

3 68 

18 2 

56 9 

2 9 

40 9 

134 

1 0 

2 03 

1 33 

t 53 

1/2 

0/2 

0/2 

rOIJ 

0/2 

0/2 

0/2 

0/2 

0/2 

1/2 

0 6 

.... 

.... 

.... 

.... 

0 3 

SEMIVOLATILE ORGANICS ( i ig / l ) 

Nrtptltaleoe 

J.« Dimethylphenol 

NA .... 2/1S 7 0-16(2 89) 

86 no 
151 5 0 8 0/1 .... 

METALS (tig/L) 

A 'uminum (Total) 

(Oiisolvedl 

AntiiTiony (Oistotved) 

Anei iK (Tol. i l l 

(Dissolved) 

NA 

NA 

NA 

NA 

NA 

15/15 

0/9 

4/9 

U/15 

}/9 

341 210.000 
(43.900) 

6 2 179 (8 1) 

5 0 190(44 2) 

2 0 68(110) 

13.500 

128 

20 4 

247 

80.860 

179 

73 6 

31 6 

1/1 

NA 

NA 

1/1 

NA 

3.400 

.... 

2 



TABLE A-3) 
CONTAMINANT OCCURRENCE ANO DISTRIBUTION • ALLUVIAL MONITORING WELLS 

ROUNOS8THROUGH I I 

S I T E f M 
T AIRCHILD AFB. WASHINGTON 
PAGE TWO 

Parameter 

Upgiadient Al luvial Mon i to r ing 
Wel l t (S2. S3) 

No o l Positive 
Detections/ 

No of Samples 

Range o i Positive 
Detections 

(Ari thmetic Mean) 

Al luvial Mon i to r i ng Wells On Base 
(148. 149. 1. 4. 104. 3, 152. 155. 153. 5 1 . 2, SO) 

No o l Positive 
Detections/ 

No of Samples 

Rangeof Positive 
Detections 

(Ari thmetic Mean) 

Geomelric 
Mean 

95% 
UCK' l 

Al luvial Mon i to r i ng Wells Off Base 
(125) 

No of Positive 
Detections/ 

No of Samples 

Range o l Positive 
Detections 

(Ari thmetic Mean) 

METALS (M9'L) (Continued) 

Barium (Total) 

, (Dissolved) 

Beryll ium (Total) 

(Dissolved) 

Cadmium (Total) 

(Dissolved) 

Calcium ( fo la l ) 

(Dissolved) 

Chromiurri (Total) 

Cobalt (Total) 

Copper (Total) 

(Dissolved) 

Iron (Total) 

(Dissolved) 

l ead (Total) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

.... 

.... 

15/15 

9/9 

7/1S 

0/9 

5/IS 

1/9 

15/15 

9/9 

12/15 

7/15 

11/15 

3/9 

15/15 

2/9 

13/15 

64-3.100(669) 

61258(103) 

1 0 200(27 3) 

5 0 43(7 37) 

5 (2 78) 

52.000 180.000 
(78.000) 

46.000 62.200 
(53.900) 

4 0 280(53 5) 

20 240(21 1) 

22 450(936) 

2 0 3 0 ( 2 14) 

464 530.000 
(94.800) 

8.670 
21.000'(J. I70) 

3 0 290(45 0) 

380 

88 3 

i I I 

4 3 1 

2 ; 

72.000 

53.700 

2 1 4 

21 1 

32 7 

2 0 

32.400 

66 6 

130 

1,140 

155 

60 5 

134 

3 42 

98.500 

57.600 

99 2 

92 1 

170 

2 83 

176.000 

7.990 

B8 0 

I/I 

NA 

I/I 

NA 

0/1 

0/1 

I/I 

NA 

Wl 

0/1 

0/1 

NA 

I/I 

NA 

0/1 

100 

6 

: : 

6.400 

6.600 



TABLE A-3J 
CONTAMINANT OCCURRENCE ANO DISTRIBUTION - A l l U V l A l MONITORING W C l l S 
ROUNDS 8 THROUGH 11 
SiTEET-t 
lAIRCHIlO AFB. WASHINGTON 
PAGE THREE 

Parameter 

'Jpgradient Al luvial Mon i to r ing 
Wells (52. 53) 

No o l Positive 
Detections/ 

No of Samples 

Rarsge o( Positive 
Detections 

(Ari thmetic Mean) 

Al luvial Mon i to r ing Wells On Base 
(148, 149. 1,4, 104, 3. 152. 155, 153.51.2,50) 

No of Positive 
Detections/ 

No of Samples 

Range of Positive 
Detections 

(Ar i thmet ic Mean) 

Geometric 
Mean 

95% 
UCLCI 

Al luvial Mon i to r ing Wells Off Base 
(«25) 

No of Positive 
Detections/ 

No of Samples 

Range of Positive 
Detections 

(Ari thmetic Mean) 

METALS (pg/L) (Continue 

Magnesium (Total) 

(Dissolved) 

Manganese ( to ta l ) 

(Dissolved) 

Mercury (Total) 

(Dissolved) 

Molyl idenurn ( Id ' . i ' ) 

Nickel (Total) 

Potassium ( to ta l ) 

(Dissolved) 

Sodium (Total) 

d) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

IS/IS 

9/9 

14/15 

7/9 

3/15 

2/9 

2/15 

7/15 

15/15 

9/9 

t s / t s 

12.200-140.000 
(41,900) 

13.400 25.700 
(17,180) 

503 19.000(6.170) 

4 0 7,440(1 780) 

0 1 0 5 ( 0 117) 

0 1 0 2 ( 0 081) 

3 0 4 0 ( 4 ) 

' 41334 (67 7) 

2.43043.600 
(12.200) 

1.980 5.990(3,700) 

12.500 36.500 
(26.100) 

32.500 

16.800 

2.580 

81 3 

0 0867 

00712 

4 0 

34 3 

8.590 

3.250 

25.100 

62.600 

19,700 

9.530 

3.960 

0 185 

0 119 

4 0 

118 

19.100 

4,620 

30.200 

1/1 

NA 

I/I 

NA 

0/1 

NA 

W l 

0/1 

I / I 

NA 

I/I 

22.000 

180 

.... 

4.000 

31.000 

(I) Upper 95% conlidence l imn on arithmetic mean 
NA • Not analy ied 



METALS (ug/L) (Contmued) 

(Dissolved) 

Thallium (Total) 

Vanadium (Total) 

2inc (Tolal) 

NA 

NA 

NA 

NA 

.... 

.... 

.... 

9/9 

1/15 

12/15 

12/15 

12,500-33,700 
(22,600) 

3 3(3 31) 

8 0-820(135) 

31-1.200(224) 

21.300 

33 

455 

80 2 

28.500 

33 

257 

413 

NA 

0/1 

1/1 

0/t 

.... 

.... 

13 

.... 

11) Upper 95% confidence limit on arithmetic mean 
NA - Not analyied 



TABLE A-34 

CONTAMINANT OCCURRENCE ANO DISTRIBUTION - BASALT A (TOP-MID) MONITORING WELLS 
ROUNDS8THROUGH 11 

SITE FT-1 
FAIRCHILD AFB. WASHINGTON 

Parameter 

Basalt Top-Mid A Moni tor ing Well On Base 
(150,151,154,156,157,158,100) 

No. of 
Positive 

Detections/ 
No of 

Samples 

Rangeof Positive 
Detections 

(Arithmetic Mean) 

Geometric 
Mean 

95% 
UCLO) 

Basalt Top-Mid A Moni tor ing Well Off Base 
(121, 1 2 3 , W W M 2 4 ) 

No. of 
Positive 

Detections/ 
No. of 

Samples 

Range of Positive 
Detections 

(Aritf imetic Mean) 

Geometric 
Mean 

95% 
UCLO) 

Basalt Top-Mid A Mon i to r ing 
Wel l Upgradient (61) 

No. of 
Positive 

Detections/ 
No. of 

Samples 

Rangeof Positive 
Detections 

(Ar i thmet ic Mean) 

OLATILE ORGANICS (ug/L) 

richloroethene 

,2-Dichloroethene 

,1-Dichloroethene . 

, 1-Dichloroethane 

,1,1-Trichloroethane 

inyl Chloride 

ichlorodifluoro-
ethane 

3/9 

0/9 

1/9 

1/9 

1/9 

1/9 

1/9 

07-3(1.3) 

. . . . 

1.0().0)U) 

1.0(1.0) 

0 5(0.5)(2) 

9.0(2.2) 

76(11.2) 

1.2 

. . . . 

1.0 

1.0 

0.5 

15 

3.6 

1.9 

. . . . 

1.0 

1.0 

0.5 

4.3 

31 0 

0/6 

0/6 

0/6 

1/6 

0/6 

0/6 

0/6 

. . . . 

. . . . 

. . . . 

0.3 (0.3)(i) 

— 

— 

.. . . 

.. . . 

. . . . 

. . . . 

0.3 

. . . . 

— 

. — • 

. . . . 

. . . . 

. . . . 

0.3 

. . . . 

. . . . 

. . . . 

0/1 

0/1 

0/1 

0/1 

0/1 

0/1 

0/1 

. . . . 

. . . . 

—-

— 

.. . . 

— 

— 

;TALS(pg/L) 

uminum (Total) 

senic (Total) 

(Dissolved) 

rium (Total) 

(Dissolved) 

4/6 

0/6 

0/4 

6/6 

3/4 

218-6.170(1.473) 

— -

22-69 (48) 

24-50(30.6) 

342 

* * • * 

45 

20 4 

4.023 

--•-

66 

50 

4/5 

2/5 

1/2 

5/5 

2/2 

7.100-14.600 
(8.300) 

4.0(2.8) 

2 2 

28-175(109) 

55-65 

4,390 

2 3 

NC 

93 

NC 

14,600 

4 0 

NC 

175 

NC 

NA(?) 

NA 

NA 

NA 

NA 

. . . . 

— 

— 



•ABLE A-34 
:ONTAMINANT OCCURRENCE AND DISTRIBUTION - BASALT A (TOP-MID) MONITORING WELLS 
tOUNOS 8 THROUGH 11 
ITE FT-1 
AIRCHILD AFB. WASHINGTON 
AGE TWO 

Parameter 

Basalt Top-Mid A Monitoring Well On Base 
(150.151,154.156,157.158,100) 

No. of 
Positive 

Detections/ 
No. of 

Samples 

Range of Positive 
Detections 

(Arithmetic Mean) 

Geometric 
Mean 

95% 
UCLO) 

Basalt Top-Mid A Monitoring Well Off Base 
(121,123,WW1-124) 

No. of 
Positive 

Detections/ 
No. of 

Samples 

Range of Positive 
Detections 

(Arithmetic Mean) 

Geometric 
Mean 

95% 
UCLO) 

Basalt Top-Mid A Monitoring 
Well Upgradient (61) 

No. of 
Positive 

Detections/ 
No. of 

Samples 

Range of Positive 
Detections 

(Arithmetic Mean) 

iETALS ()ig/L) (Continued) 

Cadmium 

:alcium (Total) 

(Dissolved) 

hromium (Total) 

obalt (Total) 

opper (Total) 

on (Total) 

•ad (Total) 

(Dissolved) 

agnesium (Total) 

(Dissolved) 

anganese (Total) 

(Dissolved) 

0/6 

5/6 

4/4 

2/6 

0/6 

0/6 

5/6 

3/6 

1/4 

6/6 

4/4 

6/6 

3/4 

— 

16.600-62,000 
(37,900) 

14.300-53,300 
(35,440) 

7.0-13(6.3) 

— 

— 

30-7.930(2.145) 

1 0-11.3(3.1) 

3.6(1.1) 

7,810-22,400 
(15.780) 

7.060-22,600 
(15,404) 

64-380(177) 

23-65(49) 

. . . . 

33,066 

30.268 

5.4 

— 

— 

344 

1.2 

0.56 

14.700 

13,820 

132 

35 4 

.. . . 

58.800 

53.000 

10.1 

— 

.. . . 

5.536 

7.7 

2 9 

22.200 

22,600 

331 

65 

1/5 

5/5 

2/2 

3/5 

2/5 

3/5 

5/5 

3/5 

0/2 

5/5 

2/2 

5/5 

1/2 

5(3) 

33.000-60.100 
(43,640) 

33,700-55,000 

4.0-11(5.6) 

20-24(17.8) 

11-26(13.4) 

580-26.600 
(16.400) 

2.0-4.0(3.1) 

11.000-20.700 
(17.700) 

16.200-16.300 

39-609(369) 

284 

2.9 

41,640 

NC 

4.8 

10.4 

10.4 

9,700 

3.0 

17,300 

NC 

267 

NC 

4.4 

60,100 

NC 

10 

24 

26 

26,600 

4 0 

20.700 

NC 

609 

NC 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1 

— 

— 

— 

— 

— 



FABLE A-34 
ZONTAMINANT OCCURRENCE AND DISTRIBUTION - BASALT A (TOP-MID) MONITORING WELLS 
mUNDS 8 THROUGH 11 
ilTEFT-1 
AIRCHILD AFB, WASHINGTON 
AGE THREE 

Parameter 

Basalt Top-Mid A Monitoring Well On Base 
(150.151.154.156.157,158.100) 

No. of 
Positive 

Detections/ 
No. of 

Samples 

Range of Positive 
Detections 

(Arithmetic Mean) 

Geometric 
Mean 

95% 
UCLO) 

Basalt Top-Mid A Monitoring Well Off Base 
(121.123,WW1-124) 

No. of 
Positive 

Detections/ 
No. of 

Samples 

Range of Positive 
Detections 

(Arithmetic Mean) 

Geometric 
Meari 

95% 
UCLO) 

Basalt Top-Mid A Monitoring 
Well Upgradient (61) 

No. of 
Positive 

Detections/ 
No. of 

Samples 

Range of Positive 
Detections 

(Arithmetic Mean) 

ETALS (pg/L) (Continued) 

lolybdenum (Total) 

lickel (Tota!) 

otassium (Total) 

(Dissolved) 

)dium (Total) 

(Dissolved) 

madium (Total) 

TC (Total) 

Upper 95% confidt 
Average of positive 

- Notanalyzed. 
Not calculated 

1/6 

1/6 

6/6 

4/4 

6/6 

4/4 

0/4 

2/6 

;nce limit on 1 
i detections o 

2 0(2)(2) 

11(11)(2) 

1.000-7.530 
(2,900) 

1,810-8,370 
(13.356) 

21.000-28.000 
(23.600) 

21.400-24,200 
(22.840) 

— 

10-14(11.4) 

arithmetic average, 
nly 

2 

11 

2.400 

2.731 

23.400 

22.817 

— 

10.3 

2 

11 

5,400 

6,876 

26,800 

24,200 

— 

14 

2/5 

2/5 

5/5 

2/2 

5/5 

2/2 

4/5 

4/5 

3.0(3) 

17-45(15.8) 

2,000-6,270 
(4.500) 

2,660-4.420 

11.000-47.000 
(34.340) 

28.000-46.000 

22-71(36.1) 

54-69(48.3) 

• 

3 

10.8 

4,200 

NC 

30,630 

NC 

20.8 

336 

3 

36.7 

6.270 

NC 

47,000 

NC 

71 

69 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 



TABLE A-35 

GROUNDWATER CONTAMINANT OCCURRENCE AND DISTRIBUTION - BASALT A (DEEP) MONITORING WELLS 
. ROUNDS 8THROUGH 11 

SITE FT-1 
FAIRCHILD AFB. WASHINGTON 

Parameter 

Basalt A (Base) On-Base Moni tor ing Wells 
(98, 159) 

No. of Positive 
Detections/ 

No. of Samples 

Rangeof Positive 
Detections 

(Arithmetic Mean) 
Geometric Mean 

Basalt A (Base) Off-Base Moni tor ing 
Wel l (WWl-119) 

No. of Positive 
Detections/ 

No. of Samples 

Rangeof Positive 
Detections 

(Arithmetic Mean) 

VOLATILE ORGANICS (ug/L) 

12-Butanone 1/4 160(41.1) 4 8 0/1 1 
METALS (ug/L) 

Aluminum (Total) 

(Dissolved) 

Arsenic (Total) 

(Dissolved) 

Barium (Total) 

Calcium (Total) 

(Dissolved) 

Chromium (Total) 

(Dissolved) 

Cobalt (Total) 

Copper (Total) 

Iron (Total) 

(Dissolved) 

Lead (Total) 

2/3 

1/1 

1/3 

1/1 

1/3 

3/3 

1/1 

2/3 

1/1 

1/3 

1/3 

3/3 

1/1 

1/3 

100-20.300(6838) 

303 

10.9(4.0) 

6 3 

20-155(60 7) 

9,600-21.700(14.567) 

2.570 

6 0-46(18) 

20 

22(107) 

36(15) 

110-34.300(11.523) 

200 

13 1(5) 

616 

14 

279 

13.758 

8 2 

8 2 

9 

845 

2 4 

0/1 

NA(6) 

0/1 

NA 

1/1 

1/1 

NA 

0/1 

NA 

0/1 

0/1 

1/1 

NA 

1/1 

I 
: : 

28 

19.000-20,0000) 

. . . . 

. . . . 

. . . . 

160-180 

1 



TABLE A-35 
GROUNDWATER CONTAMINANT OCCURRENCE AND DISTRIBUTION • BASALT A (DEEP) MONITORING WELLS 
ROUNDS 8 THROUGH 11 
SITE FT-1 
FAIRCHILD AFB. WASHINGTON 
PAGE TWO c 

Parameter 

Basalt A (Base) On-Base Moni tor ing Wells 
(98. 159) 

No. of Positive 
Detections/ 

No. of Samples 

Rangeof Positive 
Detections 

(Arithmetic Mean) 
Geometric Mean 

Basalt A (Base) Of f-Base Moni tor ing 
Wel l (WWl-119) 

No. of Positive 
Detections/ 

No. of Samples 

Range of Positive 
Detections 

(Arithmetic Mean) 

METALS (ug/L) (Continued) 

Magnesium (Total) 

Manganese (Total) 

Molybdenum (Total) 

(Dissolved) 

Potassium (Total) 

(Dissolved) 

Sodium (Total) 

(Dissolved) 

Vanadium (Total) 

(Dissolved) 

Zinc (Total) 

3/3 

3/3 

3/3 

1/1 

3/3 

1/1 

3/3 

1/1 

1/3 

1/1 

1/3 

8,100-11.000(9.513) 

17-470(169) 

3.0-44(18) 

36 

31,000-216,000(93.700) 

232.000 

30.000-110,000(60.333) 

111,000 

77(27) 

6.0 

100(40.8) 

9,457 

553 

10 

61,061 

51.751 

5 6 

188 

1/1 

1/1 

0/1 

NA 

1/1 

NA 

1/1 

NA 

0/1 

NA 

0/1 

12.000 

3537 

—-

3.000 

19.000 

— 

— 

<*) Range of f ield duplicate pairresults. 
NA- Notanalyzed. 



l AB lL A-Jb 

GROUNDWATER SAMPLING DATES AND RESULTS FOR RESIDENTIAL WElLS(>l(pg/L) 
fAIRCHIlO AFB, WASHINGTON 

Well 
Number 

RW 12 

RW 13 

R W U 

R W I 5 

R W I 6 

R W I 7 

RW-18 

RW-19 

RW 20 

RW-2I 

RW-22 

RW 23 

RW 24 

Sampling Round 

K..) 

.... 

.... 

. . . . • 

2(i>) 

.... 

.... 

.... 

3(0 

08/28/8915) 

08/28/89131 

08/28/89111 

08/28/8911) 

08/28/89 | l | 

08/28/89 

08/28/89 

Oa/28/89 

08/28/8911| 

08/28/89 

08/28/89 

08/28/89(31 

08/28/89(11 

4(i i l 

10/05/8912) 

10/05/89 (21 

.... 

.... 

.... 

5(«-i 

.... 

.... 

6('i • 

05/30/90 

05/30/90 

05/31/90 

05/31/90 

05/30/90 

05/30/90 
|MC = 3'1 

05/31/90 

05/30/90 

05/31/90 

05/30/90 

05/30/90 

05/31/90 

OS/J1/90 

7(0 

09/10/90 

09/10/90 
|0 9'/2'1 

|MC= 120M1 

09/10/90 
IMC = 200B| 

09/10/90 
|MC=130 ' ' | 

09/10/90 

09/10/90 
|MC = 3'1 

09/10/90 
IMC = 2008) 

09/10/90 
|MC = 4i) 

09/10/90 
|MC= 18") 

09/10/90 
| M C = t/OHj 

09/10/90 

09/11/90 
IMC = 1 /0H| 

10 / ' ) 

09/10/90 
|MC = 25'<| 

8(<») 

.... 

9(h) 

04/91 

04/91 

04/91 

04/91 

04/91 

04/91 

04/91 

.... 

04/91 

04/91 

04/91 

10(0 

• • -

.... 

.... 

.... 

l t d ) 

01/9210 7) 

01/92)0 2) 

01/92)0 31 

01/92 

oi/92 

01/92 

01/92)0 5) 

01/92)0 4) 
ICB = 0 2) 

01/92 

01/92)1) 

01/92)1) 



l A B L t A - 3 6 

GROUNDWATER SAMPLING DATES AND RESULTS FOR RESIDENTIAI WEllS(" (ug/l) 
FAIRCHUD AFB. WASHINGTON 
PAGE TWO 

Well 
Number 

HW-33 

RW-34 

RW 35 

RW 36 

RW37 

RW-38 

RW 39 

RW-40 

RW-41 

RW-42 

RW-43 

RW-44 

RW-45 

Sampling Round 

11*) 

.... 

.... 

.... 

RW46 • - 1 

2<t>> 

07/21/89 

07/21/89 

07/21/89 

07/21/89 

07/21/89 

07/21/89 

07/21/89 

07/21/89 

07/21/89 

07/21/89 

07/21/89 

07/21/89 

07/21/89 

.... 

3< ' l 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

4«l) 

.... 

.... 

.... 

.... 

5l»> 

.... 

.... 

. 

.... 

.;.. 

6(tt 

.... 

05/31/90 

05/31/90 

05/31/90 

.... 

.... 

7tt) 

.... 

.... 

09/11/90 

09/11/90 

09/10/90 

09/10/90 
|MC = 5) 

09/11/90 

09/10/90 
)MC = 2') 

09/10/90 
IMC =1308) 

09/10/90 

09/10/90 
IMC = 190»| 

09/10/90 
|MC=5 '1 

09/10/90 

.... 

8(9) 

.... 

.... . 

.... 

.... 

.... 

9(h) 

04/91 

04/91 

04/91 

04/91 

04/91 

04/91 

04/91 

• i 

10(>> 

—-

.... 

.... 

.... 

I I (|> 

01/92 

.... 

01/92 

01/92 

01/92 

01/92 

01/92 

01/92 

01/92)0 3) 

01/92 

T = Toluene 
CB = Chlorobeniene 

J = Estimated value B = Parameter alio delected in blanktamplev ) Carbon disulfide 
i Telrathlofoetliene 
C Methylene chloride 

Unleiiollierwue noted, results in brackets are TCE concentrations (ug/L) ONLY positive detections are presented 



TABLE A.36 
GROUNDWATER SAMPLING DATES AND RESULTS FOR RESIDENTIAL WEllS<<Mp9/l) 

FAIRCHILD AFB, WASHINGTON 

PAGE THREE 

Sample Collection by Analyses Performed by Analyt ical Method TCE Detect ion l i m i t 

' 4 \ 

•<•) 

' • l > 

> l 

I ) 

I ' l l 

!•) 
I') 

l) 

Washington Department o( Health Service* 

Environmental Engineering (Fairchild AFB) 

Environmental Engineering (Fairchild AFB) 

Environnienlal Engineering (Faiichild AFB) 

Envi 'onmenl; i l Engineering |F j i rch i ld AFB) 

Environmental Engineering (Fairchild AFB) 

SAIC 

SAIC 

No residential wells sampled dunng this sampling round 

HALLIBURTON NUS Environmental Corporat ion 

HALLIBURTON NUS Environmental Corporat ion 

HALLIBURTON NUS Environmental Corporat ion 

Public Health Laboratories 

Professional Service Ind (PSI) (07/12 13 samples) 

ABC laborator ies (07/21 samples) 

Lauclt's Testing Laboratories 

lauck's Testing laborator ies 

lauck's Testing laborator ies 

ABC laborator ies 

SAIC Laboratory 

HALLIBURTON NUS laboratory 

HALLIBURTON NUS labora tory 

HALLIBURTON NUS Laboratory 

EPA 524 

EPA 624 

EPA 8010 (part ial parameters) 

E PA 601 (08/21 samples) 

SW846/B240 (08/28 samples) 

SW846/B240 

Volat i le Organics Scan (VOS) 

SW846/8240 

SW8240 

fPA524 2 

EPA 524 2 

0 5 ppb 
10 ppb ( repor t ing l im i t ) 

1 ppb 

1 Oppb 

I Oppb 

1 Oppb 

Unknown 

2 ppb (POL; 5 ppb) 

i 2 ppb 

3_0 2 ppb 

i 0 2 ppb 
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NOTES. AU. VALUES IN 4M/L UNLESS NOTED OTHERWISE. 
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RESPONSIVENESS SUMMARY 

General comments raised during the Fairchild Air Force Base (AFB) On-Base Priority One Operable Units 
public comment period (March 1, 1993 to March 31, 1993) and during the Public Meeting to Discuss 
Cleanup Alternatives held March 15, 1993 are summarized below. 

General Comments 

1. Comment: Are the sites addressed in the Proposed Plan the only sites that were tested on the Base? 

Response: No. The five sites addressed in the Proposed Plan are referred to as the On-Base Priority 1 
Operable Units, or Priority 1 Sites. There is another Priority 1 site located off-Base, which is the Craig Road 
Landfill. A Proposed Plan and Record of Decision have already been developed for the Craig Road Landfill 
In addition to the Priority 1 Sites, several other sites, referred to as the Priority 2 sites, are currently 
undergoing investigations under the Comprehensive Environmental Response, Compensation, and Liability 
Act (CERCLA) program. The schedule of CERCLA activities for the Priority 2 sites is approximately two 
years behind the schedule for the Priority 1 Sites. 

2. Comment: If the Base was closed in the future, who would oversee testing of residential wells, and who 
would pay for the alternate water supply? 

Response: If Fairchild AFB were to close in the future closure-related environmental compliance and 
Installation Restoration Program requirements would be line item managed by the Office of the Secretary 
of the Air Force and conducted by the Air Force Base Disposal Agency. These requirements are funded 
out of a special source of funding known as the BRAC Account. 

3. Comment: Was the groundwater analyzed for acetone, paint strippers, thinners, cleaners, and similar 
solvents? 

Response: Yes. The groundwater at each of the Priority 1 Sites was analyzed for a wide range of both 
organic and inorganic (metals) contaminants. The organic contaminants analyzed included compounds that 
are found in liquids commonly used for industrial and commercial purposes as well as for household use, 
such as paints, paint thinners, and degreasers. These materials nnay contain organic solvents such as 
acetone, trichloroethene (TCE), and perchloroethene. The groundwater was analyzed for these types of 
organic contaminants as well as for compounds found in fuels, such as benzene, ethylbenzene, toluene, and 
xylene. In addition to organic contaminants, the groundwater was analyzed for heavy metals, such as lead, 
chromium, cadmium, and arsenic. 

4. Comment: A gentleman who works with me once worked in the sheet metal shops at the Base. He has 
told me that they cleaned the aircraft with acetone and other chemicals. Other chemicals were also used 
in painting and repainting All these chemicals were flushed down drains. Where did these chemicals go? 



Response: In the past, most of the chemicals that were washed down drains would have flowed into either 
the sanitary sewer system or the storm water sewer system. Drains from some of the maintenance shops 
flowed into French drain systems, such as the Building 1034 French Drain System (Site IS-1). The sanitary 
wastewater flow was treated at the Base wastewater treatment plant, and most of the stormwater flows into 
the Industrial Wastewater Lagoon System (Site WW-1). One of the primary objectives of the Remedial 
Investigations for the Priority 1 Sites was to evaluate the impact on the environment, and associated 
potential health risks, from past releases of hazardous chemicals into the Building 1034 French Drain 
Systems and the Industrial Wastewater Lagoons. Hazardous chemicals at the Base are now handled under 
the Base Hazardous Waste Management Plan. Under this plan, hazardous chemicals must now be labeled, 
collected, and disposed of properiy in accordance with Resource Conservation and Recovery Act hazardous 
waste regulations. 

5. Comment: Should the 3G-year present net worth cost estimates be equal to 30 times the annual cost 
estimates? 

Response: The 30-year present net worth cost estimates are used to evaluate expenditures that occur over 
different time periods by discounting ail future costs to a common base year, which is usually the current 
year. This approach allows the cost of the remedial altemative to be compared on the basis of a single 
figure representing the amount of money that, if invested in the base year and disbursed as needed, would 
be sufficient to cover all costs associated with the remedial action over its planned life. A 5 percent discount 
rate was used for the 30-year present net worth cost estimates in the Feasibility Study. 

6. Comment: When our wells are sampled, the water is run for 15 minutes before the sample is collected. 
When I drink my water, 1 don't run the water, so why are the samples collected in this manner? I would like 
to see a couple of samples collected from my tap without first running the water. 

Response: The water is run for several minutes before collecting the sample in order to purge the home's 
water system (i.e., collection tank and/or piping) of any water present in the system. This approach allows 
a representative sample of the groundwater to be collected. The water that first flows out of the tap is water 
that has accumulated in the water pipes within the home, or within a collection tank. The main objective 
of the sampling program is to detect volatile organic contaminants, such as TCE and benzene. These 
contaminants may escape from the water present within water pipes or a collection tank. Therefore, 
sampling water from the tap wrthout letting it run for several minutes may cause contaminants to go 
undetected In addition to collecting a residential well sample after purging the water system, the US. Air 
Force will consider collecting a sample from the tap immediately after It is opened for a limited number of 
sampling rounds. 

Comments on Old Base Landfill: SHe SW-1 

7. Comment: A resident owning property located adjacent to (north and west of) the Old Base Landfill (Site 
SW-1) commented that the U.S. Air Force has periodically sampled his deep well (500 feet deep), which he 
is currently using for drinking water, but has never sampled his shallow well (250 feet deep), which he no 
longer uses and produces little water. The resident expressed concerns that the 250-foot well had been 
used for many years and was never sampled. The resident inquired about the possibility of having the 250 
foot well sampled. 



Response: The 250 foot well has not been sampled to date because it has been inaccessible. Since 1989, 
the 500 foot well has been sampled a total of five times. No contamination has been detected in this well 
during any of these sampling rounds. In addition to this well, there are four monitoring wells located 
immediately west of the landfill. Contamination has not been detected in any of these wells. The general 
direction of groundwater flow at the Base is from west to east. Thus, the 500 foot well is located upgradient 
of the SW-1 landfill. Migration of TCE contamination from landfill towards this well does not appear to be 
occurring at this time, is not expected to occur in the future, and most likely did not occur in the past. 

8. Comment: The resident owning property adjacent to the Old Base Landfill asked if acetone had been 
detected in his 500 foot well. 

Response: Acetone was detected in the well during the last (November 2, 1992) sampling round at 8 pg/L. 
The acetone is believed to be a laboratory contaminant since it is a common laboratory contaminant and 
there is no history of its presence in the well or in groundwater in the vicinity of the SW-1 Site. 

9. Comment: The resident owning property adjacent to the Old Base Landfill asked if he could be 
connected to the public water supply. 

Response: The selected remedy for the Old Base Landfill (Site SW-1) includes provision of point-of-use 
treatment or an alternate water supply if, in the future, contamination originating from the Base causes 
contaminant levels in any of the nearby residential wells to exceed drinking water standards. The U.S. Air 
Force has no current plans to provide point-of-use treatment or an alternate water supply to a resident 
unless ongoing groundwater monitoring results indicate that contaminants, originating from the Base, are 
present in the resident's well at levels above drinking water standards. 

10. Comment: The resident owning property adjacent to the Old Base Landfill expressed concerns about 
contaminants migrating from the landfill to his property through surface water runoff. 

Response: Surface and subsurface soil samples were- collected from the Old Base Landfill. Very few 
contaminants were detected in the soil samples, and all contaminant concentrations were below risk-based 
cleanup levels. The results of the risk assessment indicate that the soils do not pose an unacceptable risk 
to human health. Therefore, migration of contaminants from the surface soils on the Old Base Landfill via 
surface water runoff should not pose an unacceptable risk to human health. 

11. Comment: The resident owning property adjacent to the Old Base Landfill asked about the effect of 
the groundwater contamination on the value of his property. 

Response: The goal of the selected remedy is to restore the groundwater to the groundwater cleanup levels, 
which would make It suitable for potable use. Because current TCE levels associated with the Old Base 
Landfill only slightly exceed the Safe Drinking Water Act Maximum Contaminant Level (MCL), the levels are 
expected to gradually decrease below the MCL through natural dilution and dispersion. The groundwater 
monitoring program will be used to confirm TCE levels are on a decreasing trend and to better estimate how 
long it will take to achieve the MCL. Property values should not be affected by the site once the area of 
groundwater contamination is restored as a drinking water source. 



Comments on Flightline Operable Unit (OU-1): Srtes PS-2, PS-6, and PS-8 

12. Comment: Please explain the depths of the monitoring wells at Site PS-8 that are referred to as shallow 
and deep wells. 

Response: Two types of monitoring wells were installed at site PS-8: alluvial wells, which are screened 
within the upper alluvial material and are approximately 10 feet deep; and shallow bedrock wells, which are 
screened within the upper portion of fractured basalt and are about 60 feet deep. 

13. Comment: Was a deep aquifer found at Site PS-8? 

Response: Only two groundwater flow zones were investigated at this site: the upper alluvial aquifer in 
which wells were installed at a depth of about 10 feet; and the shallow bedrock aquifer in which wells were 
installed at a depth of about 60 feet. There is a deeper zone of groundwater flow within the basalt bedrock 
at a depth of about 150 to 200 feet. This deep bedrock flow system was not investigated at this site 
because the remedial investigation focused on fuel-related contaminants, such as benzene. These 
contaminants have densities that are less than that of water and therefore, are typically found at shallow 
depths. 

14. Comment: Was activated carbon evaluated as a technology for treating groundwater at Site PS-2, and 
were the economics of using other methods for destroying hydrocartions at this site evaluated? 

Response: Air emissions from an air stripper, or offgas, can be treated using a number of technologies 
including non-regenerable activated carbon, steam-regeneraWe activated carbon, hot air-regenerable 
activated carbon, thermal oxidation, and catalytic oxidation. Non-regenerable activated carbon is the most 
common method used to treat air stripper offgas. This technology was used for costing purposes in the 
Feasibility Study. The other types of offgas treatment were not evaluated in the Feasibility Study but would 
be evaluated as part of a remedial design. The most economical method of treating the air stripper offgas 
would be selected during the remedial design phase. 

15. Comment: Carbon is a very expensive way of removing benzene from vented air. Were other more 
economical ways of treating the offgas from the bioventing system evaluated? 

Response: In addition to activated carbon, offgas from the bioventing system can be treated by incineration 
(thermal oxidation), catalytic oxidation, or biological treatment. A biological air treatment system would 
consist of bubbling the contaminated air through a solution of special microorganisms that consume the 
benzene and other hydrocarbon contaminants. The most economical method of treating the bioventing 
offgas would be determined during a remedial design phase. 

Comments on Wastewater Lagoons (WW-1) 

16. Comment: Is there a good chance that the TCE contamination in the groundwater at Site WW-1 will 
migrate into our wells? 



Response: If the groundwater TCE contamination is not contained, then it could potentially migrate to the 
residential wells and cause TCE levels to exceed the MCL. One of the goals of the selected remedy for Site 
WW-1, is to prevent the spreading of contamination by containing it through a system of pumping wells. 
The pumping wells will capture the contaminated groundwater and will establish a hydraulic gradient to 
prevent the spreading of contaminated groundwater. Monitoring wells and residential wells will continue to 
be monitored to determine if the pumping well system is effectively containing the contaminated 
groundwater. If migration of contamination does cause TCE levels to exceed the MCL in a residential well, 
then point-of-use treatment or an alternate water supply would be provided until TCE levels decrease below 
the MCL. 

17. Comment: If contaminants are detected off Base, east of the Base, will the U.S. Air Force consider 
providing water to the affected properties. 

Response: The U.S. Air Force would provide point-of-use treatment or an alternate water supply to a 
resident if ongoing groundwater monitoring results indicate that contaminants, originating from the Base, 
are present in the resident's well at levels in excess of drinking water standards. 

18. Comment: If TCE concentrations exceed the MCL in a residential well, would charcoal filters be used 
for point-of-use treatment, and is charcoal a carcinogen? 

Response: If TCE concentrations exceed the MCL in a residential well, then point-of-use treatment using 
activated carbon would be considered. Activated carbon filters, which are commonly used for water 
treatment, are an effeaive method of removing TCE and other organic compounds from water. However, 
other treatment methods may also be considered as well as the provision of an altemate water supply. 
Activated carbon is an approved method for treating water. It has been widely used for water treatment for 
many years and is not known to be a carcinogen, nor has it ever been suspected.as a carcinogen. 

19. Comment: Does the risk assessment account for the combined effects of ingesting different 
contaminants through a number of different exposure routes, such as consumption of groundwater and 
eating meat from animals exposed to contamination? 

Response: In accordance with U.S. Environmental Protection Agency (EPA) Region X guidance, all potential 
exposure routes, or pathways, were considered for each site during the risk assessment. A quantitative risk 
estimate was calculated for primary routes of exposure at each site. In the risk assessment, the combined 
effects of ingesting contaminants through different exposure routes are taken into account by adding 
together the risks associated with each exposure route. The primary routes of exposure for the Priority 1 
Sites are ingestion of contaminated soil and consumption of contaminated groundwater. The sum of the 
cancer risks associated with these two exposure routes for the WW-1 Site is 6 x 10'. -This risk estimate is 
above the 1 x 10 'state risk level established under the Model Toxics Control Aa (MTCA) but is within the 
acceptable federal risk range established under CERCLA. 

The risk associated with exposure (ingestion, inhalation, and dermal contaa) to the sediments in No Name 
Ditch was also estimated in the risk assessment. The risk results for this exposure route are below both 
state and federal risk levels. 

No contaminants have been deteaed in any of the residential wells located immediately downgradient of 
WW-1 at concentrations exceeding drinking water standards (MCLs). Cancer risks and hazard indices (for 
non<arcinogens) for the residential wells are substantially below both state and federal acceptable risk 
levels. 



The combined cancer risks and hazard indices associated with exposure to contaminated sediment and 
consumption of groundwater downgradient of the WW-1 Stte, based on current contaminant levels in 
residential wells, are below both state and federal acceptable risk levels. 

Contaminants were infrequently deteaed in the surface water in No Name Ditch. The contaminant 
concentrations were all below risk-based health criteria. For this reason, consumption of meat, such as beef, 
from animals consuming the water in No Name Ditch is not expeaed to pose an unacceptable health risk. 

20. Comment: One resident living along No Name Ditch expressed concerns about the effect of oils and 
soaps observed in the ditch in the past (i.e., 10-20 years ago) on the groundwater. The resident commented 
that groundwater contaminant levels miay have been higher in the past and may have dissipated by now 

Response:The objeaive of the risk assessment was to evaluate potential current and future risks associated 
with exposure to contaminants. Remedial investigation aaivities were started at the Base in 1986. As with 
most CERCLA sites, there are little or no historical data with which to evaluate risks associated with past 
exposures. Along most of its length, groundwater usually flows into No Name Ditch rather than out of it. 
Therefore, any contamination flowing through the ditch would most likely not have migrated towards 
resideritial wells. The pumping rates from the residential wells would not be high enough to induce 
groundwater flow from the ditch into the wells. 

With respea to the groundwater TCE contamination at the WW-1 Site, the pattem of contaminant data 
suggests that the TCE plume is originating from the Base and is migrating offsite. TCE levels off-Base 
appear to be on an increasing trend rather than a decreasing trend. This type of trend suggests that 
historical TCE levels in the residential wells were below levels measured in recent years. 

21. Comment: One resident living along No Name Ditch expressed concems about the number of cases 
of cancer. The resident indicated that there have been approximately seven cases of cancer within a two-
mile radius. 

Response: Under CERCLA and MTCA, the objeaive of the risk assessment is to estimate the current or 
future potential risks associated with exposure (i.e.. ingestion, infialation, or dermal contaa) to contaminants 
related to the Priority One Sites. In the risk assessment, the potential for an individual to develop cancer, 
as well as other non<arcinogenic adverse health effeas, from site-related contaminants is estimated by 
calculating cancer risk levels and hazard indices. The risk assessment does not consider other potential 
causes of cancer that are not related to the site contaminants. As summarized in the discussion in response 
to Comment Number 19, the results of the risk assessment indicate that there are no unacceptable health 
risks associated with exposure to the sediment or surface water in No Name Ditch. Results of the residential 
well sampling program indicate that no contaminants have been deteaed at concentrations above drinking 
water standards in any of the residentiai wells located immediately downgradient of the WW-1 Site. 

22. Comment: Two residents living along No Name Ditch expressed concems about the amount of 
petroleum contamination that the resident believes has been accumulating in the ditch over many years 
They commented that apparent contamination observed in the ditch, such as oil and soap suds, was much 
worse in the past, particulariy before 1972. 



Response: The objeaive of the Remedial Investigation was to evaluate the current conditions in the ditch 
and to evaluate the potential effeas of current contaminant levels in No Name Ditch on human health and 
the environment. A total of six sediment samples were collected from off-Base locations in No Name Ditch 
in 1989 and 1990. The maximum concentration of total petroleum hydrocariDons (TPH) deteaed in these 
samples was 860 mg/kg. Four additional sediment samples were colleaed from off-Base locations in No 
Name Ditch in 1991. The sediment samples were colleaed from areas of deposition in the ditch, and 
therefore, the analytical results should represent worst case conditions in No Name Ditch. The maximum 
concentration of TPH deteaed in the four 1991 samples was 120 mg/kg, which is below the MTCA soil 
cleanup level of 200 mg/kg, based on protection of groundwater. The sediment sampling results indicate 
that the TPH present in No Name Ditch is not a threat to groundwater, and suggest that TPH levels are 
declining. Results of the human health risk assessment indicate that the sediments do not pose an 
unacceptable risk to human health. 

23. Comment: How long will the residential wells be monitored? 

Response: The residential wells located downgradient of the WW-1 Site will be periodically monitored. A 
risk level of 5 pg/L of TCE does not exist at this time in these residential wells. The Air Force will continue 
groundwater monitoring through he quarteriy sampling program for residential wells. 

24. Comment: Will the TCE groundwater contamination adversely affea plant life and poultry livestock? 

Response: The TCE is present in the groundwater and not in the surface soils off- Base. Therefore, there 
is no threat to plant life or livestock through direa contaa with soils. The depth to groundwater off-Base, 
in the vicinity of the TCE plume east tjf the WW-1 Site, ranges from 9 feet to 13 feet below ground surface. 
Because the groundwater table is at least 9 feet below the ground surface In the area of contamination, 
upward migration of the TCE to the surface soils is not a concem. TCE associated with the WW-1 Site has 
not been deteaed above the MCL level of 5 pg/L in any of the residential wells imnriediately downgradient 
of the site. Consumption of groundwater by livestock is not expeaed to pose an unacceptable risk to the 
livestock unless TCE levels increase above the MCL. 

25. Comment: Will TCE migrate vertically through the clay layer at the WW-1 Site? 1 understand that TCE 
was deteaed below the clay layer in monitoring well MW-122 at a concentration of 0.4 pg/L. 

Response: A clay layer separating the alluvial aquifer from the shallow bedrock aquifer was observed 
throughout most of the WW-1 Site. This clay layer does aa to retard the vertical migration of TCE. 
However, the clay layer is not completely impervious, and there could be some minor leakage of TCE 
through the clay and into the bedrock. Also, the lateral extent of the clay layer is unknown. The clay layer 
is not present at the FT-1 Site, where TCE has been deteaed in the shallow bedrock aquifer. It is possible 
that the TCE observed in well MW-122 originated upgradient of the WW-1 Site at a location where the clay 
layer is not present, or that the TCE is a result of vertical migration from the upper alluvial aquifer at WW-1 

26. Comment: Will the groundwater pumping system reduce the groundwater level and reduce the 
moisture content of the soil? We are concemed with the affea of the pumping system on crop production. 

Response: It is estimated that the pumping wells will, decrease the water table depth by approximately 2 
feet in the immediate vicinity of each well and by about 1 foot in the overall area of contamination. Because 
the groundwater table is at least 9 feet below the ground surface in the area of contamination, the lowering 
of the water table should not affea the moisture content of the soil wtthin the top few feet of soil. 



27. Comment: Could the treated water from the groundwater treatment system be used for irrigation, such 
as is used iri a sprinkler system? 

Response: Use of the treated water for irrigation purposes was not specifically evaluated in the Feasibility 
Study but might be feasible. Reinjeaion of the treated water back into the aquifer through infiltration 
trenches was evaluated in the Feasibility Study. The location of the infiltration trench was not determined 
in the Feasibility Study but would be determined during the remedial design. Use of the treated water for 
irrigation purposes, through either infiltration trenches, a sprinkler system, or a combination of these 
systems, could be considered during the remedial design. 

28. Comment: Would use of a sprinkling system speed up the groundwater remediation process? 

Response: Use of a sprinkling system would not speed up the groundwater remediation process. The 
groundwater fiow rate would not be significantly increase because the water would percolate slowly through 
the soil before reaching the groundwater. Also, a portion of the infiltrated water would be lost through 
evapotranspiration. More aggressive groundwater pumping scenarios, which were not evaluated in the 
Feasibility Study, would be evaluated during the remedial design. An aggressive groundwater pumping 
system would involve reinjeaion of treated water direaly into the aquifer to increase the groundwater flow 
rate through the area of contamination. 

29. Comment: Would use of a sprinkling system cause the groundwater contamination to spread? 

Response: Use of a sprinkling system would not cause the groundwater contamination to spread because 
the infiltrated water would be recaptured by the groundwater pumping wells. 

30. Comment: If we had a rainy season, would this speed up the rate of groundwater remediation? 

Response: A rainy season would not significantly increase the groundwater flow rate through the area of 
contamination and therefore would not have a significant impaa on rate of groundwater remediation. 

31. Comment: Will biodegradation of the benzene contamination cause nitrogen levels in the soil to 
decrease? 

Response: No soil remediation is proposed for the WW-1 Site at this time. Therefore, nitrogen levels at this 
stte and off-Base will not be affeaed by the seleaed remedy, which is groundwater extraaion and treatment 
using air stripping and/or carbon adsorption. This remedy does not use biological treatment, and therefore, 
nitrogen levels in the groundwater should not be affeaed. Biological treatment, in the form of bioventing 
and air sparging, is proposed for the soils and groundwater at the FT-1 Site. At this site, the initial nutrient 
levels, such as nitrogen content, will be measured, and nutrients will be added during remediation to 
maintain the optimal levels for biological growth. Therefore, bioventing df the soil at the FT-1 Site will not 
decrease the nitrogen content of the soil-at this stte. 



32. Comment: The off-Base property where the TCE plume is located is currently used for agricultural 
purposes. However, in the future, there is a gocxl chance is could be used for residential purposes. Will 
institutional controls be necessary to prevent this property from being used for residential use in the future? 

Response: The seleaed remedy includes institutional controls for the on-Base area at the WW-1 Site, where 
levels of cadmium and polynuclear aromatic hydrocarbons in the soil slightly exceeded state cleanup levels 
for residential use. No institutional controls are proposed for the off-Base property, therefore, the property 
can be used for any purpose, including residential development. The objeaive of the seleaed remedy is 
to restore the TCE-contaminated groundwater associated wtth the WW-1 Site to drinking water quality. 

33. Comment: In the past. No Name Ditch was dredged, and the sediments were piled onto the bank of 
the ditch. Were the banks of the ditch ever sampled? If not, 1 suggest that the south bank of No Name 
Ditch be sampled. 

Response: No. The sampling done to date on the sediments of Non Name Ditch were at locations where 
contaminant concentrations were believed to be highest. A trend exists in the data showing the 
concentrations in these quiescent locations have attenuated to below cleanup levels. It is highly probable 
that any concentrations of contaminants in sediment that was placed on the banks of No Name Ditch have 
also anenuated, by washing back into the ditch and/or dispersing over agricultural land. 

34. Comment: We have had problems with No Name Ditch overflowing. We are also concemed with losing 
a culvert because of flooding problems. 

Response: The ditch cannot be dredged within the scope of the CERCLA process because cleanup aaion 
levels do not exist. The ditch might be dredged under normal maintenance programs which are at the 
discretion of the Air Force. 

35. Comment: I hunt waterfowl in the vicinity of the wastewater lagcxans and No Name Ditch. 1 know there 
are oil sheens on the lagoons, and in the past we have seen dead birds in the area. Is it safe to consume 
these birds? 

Response: As part of the human health risk assessment, a semi-quantitative risk evaluation was performed 
for consumption of contaminated waterfowl. The results of this assessment suggest that adverse health 
effeas would most likely not result from consumption of waterfowl taken from the vicinity of the wastewater 
lagoons. However, since there is a relatively high degree of uncertainty associated with the quantitative risk 
assessment, and the lagoons are known to periodically receive petroleum hydrocarbons, the U.S. Air Force 
discourages hunting and consumption of waterfowl in the vicinity of the wastewater lagoons. 



Responses to Written Comments: 

36. Comment: During the public meeting held on the Proposed Plan for the On-Base Priority One Operable 
Units, the U.S. Air Force's contractor stated that, due to its extremely high cost, thermal treatment was 
considered a possible cleanup alternative at only one of the five sites addressed in the Proposed Plan. 

Response: Thermal treatment was only considered for the Fire Training Area (Site FT-1) because of 
implementability considerations, rather than cost considerations. For the Flightline Operable Unit (Sites PS-2 
and PS-8), all technologies requiring excavation of soil were eliminated from consideration in the Feasibility 
Study due to implementability concerns. The flightline area is covered with asphalt and concrete and 
contains numerous underground utilities. Extensive excavation on the flightline would interfere with current 
operations at the Base. 

37. Comment: The U.S. Air Force's contractor estimated excavation and t)ackfilling of 13,000 cubic yards 
and offsite transportation of 9,500 cubic yards of contaminated soil would take six months to complete. 
After review the plan documents and speaking with the remedial projea manager at the EPA, I understand 
that the area to be excavated is already cleariy defined from previous engineering studies; maximum depth 
of excavation is 7-1/2 feet, and; cleanup aaivities at this site would not disrupt any Base operations. Past 
experience from similar projeas at Fairchild indicates that this projea should be completed in two to three 
weeks rather than the six months prediaed by the U.S. Air Force's contraaor. 

Response: The area to be excavated is currently not cleariy defined and must be redefined prior to 
excavation. The 9,500 cubic yard soil volume estimate is only an approximate estimate. In addition, at the 
time of onsite remediation the soil contaminant data colleaed during the Remedial Investigation will be over 
two years old and may no longer be accurate. Although the Fire Training Area is not direaly on the 
flightline, the Base periodically closes off the FT-1 area to condua training exercises. The six-month time 
estimate, which covers the time from the first day of site setup aaivities to the last day of site reclamation 
work, includes time for the following aaivities: 

Installation and surveying of sampling/excavation grid. 

Soil sampling to determine extent of contamination, including a 2-week sample analysis turn-around 
time 

Installation of site trailers, utilities, and decontamination facilities. 

Confirmatory soil sampling and analysis during and at the end of excavation. 

• Placement, spreading, and compaaion of backfill following receipt oif confirmatory samples from 
laboratory 

Revegetation of site. 

Demobilization of site trailers, utilities, and decontamination facilities. 

10 



38. Comment: The U.S. Air Force's contractor did not cleariy show how labor and equipment costs for 
excavation, backfilling and compaction were generated. 

Response: Labor and equipment costs were taken from: Means Site Work and Landscape Cost Data, 11th 
Edition. 1992. 

39. Comment: To my knowledge, in all other cases where petroleum contaminated soils were excavated 
and transported direaly off-base, Fairchild has not required the type of decontamination facilities included 
in the cost estimate for thermal treatment at the Fire Training Area. 

Response: The excavation aaivities to which the comment refers were not conduaed under the CERCLA 
program. Under CERCLA, a high priority is given to proteaion of workers, nearby community, and the 
environment during remediation. The type of decontamination facilities included in the cost estimate are 
typically required for CERCLA remedial aaions. These facilities were included in all cost estimates for the 
alternatives involving soil remediation. 

40. Comment: Remtech has always provided suitable backfill material to Fairchild free of charge as pan 
of offsite thermal treatment services. This material is loaded onto trucks delivering contaminated soils to 
Remtech's facility. Backhauling this material also eliminates additional trucking costs. This was made very 
clear during my previous discussions with representatives of the U.S. Air Force's contraaor. 

Response: During communications with the U.S. Air Force's contraaor, Remtech did not indicate that they 
would provide suitable backfill material for excavated areas undergoing thermal treatment. Remtech 
indicated that the treated soil is used as construaion aggregate (e.g., road base, mixed with paving, etc.). 

41. Comment: Previous projeas have demonstrated that truck round trip times from Fairchild to Remtech 
range from 30 to 45 minutes. The Washington State Department of Transportation requires an houriy rental 
cost for a truck and trailer of $72.10 per hour. The U.S. Air Force's contraaor used a figure over twice that 
in their cost analysis. 

Response: Transportation costs were taken from: Means Site Work and Landscape Cost Data. 11th Edition. 
1992 

42. Comment: Remtech's estimate to the U.S. Air Force's contraaor for tumkey offsite thermal treatment 
for projeas this size was $35 to $40 per ton. The contraaor was told that $40 per ton should be used as 
a not-to-exceed price. 

Response: Remtech provided the U.S. Air Force's contraaor with a cost quotation of $45 per ton of soil. 
This cost was marked up 10 percent, assuming that the off-Base thermal treatment facility would serve as 
a subcontraaor to a general remediation contraaor. 
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43. Comment: Remtech's cost estimate is over 70% less than that given by the U.S. Air Force's contractor 
for the thermal treatment alternative in the Proposed Plan. 

Response: As discussed in the response to Comment Number 2, the U.S. Air Force's contraaor estimates 
that it will take much longer than one month to complete a thermal treatment remediation projea at the Fire 
Training Area. Most of the unit costs used in Remtech's estimate are lower than those used in the estimate 
developed by the U.S. Air Force's contractor. Many of the unit costs used by the Air Force's contractor 
were taken from: Means Site Work and Landscape Cost Data, l l t h Edition, 1992, which was used as the 
basis for all of the alternative cost estimates. Therefore, use of Remtech's labor and equipment rates would 
not only lower the cost estimate for the thermal treatment alternative, but would also lower the cost for in-
situ bioventing. Remediation costs for similar types of work can often vary by more than 100 percent. For 
this reason, the U.S. Air Force's contractor typically uses conservative assumptions and unit prices when 
generating its cost estimates. 

44. Comment: In addition to cost considerations, there are many other advantages associated with offsite 
thermal treatment that are difficult to accurately value. When compared to the preferred alternative given 
for the Fire Training Area (in-situ bioventing), the evaluation criteria cleariy favor thermal treatment if an 
accurate cost estimate is used. 

Response: Although thermal treatment would most likely remove a higher percentage of benzene from the 
soil than would in-situ bioventing, it is expeaed to be significantly more costly than in-situ bioventing. Both 
technologies are expeaed to achieve the soil cleanup level of 0.5 mg/kg for benzene. Therefore, both 
altematives would achieve the objeaive of proteaing groundwater. The US. Air Force favors use of in-situ 
treatment over other treatment options and currently has implemented a bioventing initiative at many of its 
bases In addition, the preferred alternative for groundwater at the Fire Training Area is air sparging. With 
this technology, air must be withdrawn from the vadose zone. Thus, the cost of bioventing is already 
included in the cost of air sparging. Furthermore, in-situ bioventing also poses less risk to workers and the 
community since it does not required excavation and transportation of contaminated material. Finally, there 
are no treatment capacity concerns associated with in-situ bioventing. Remtech is currently the only offsite 
thermal treatment faciltty located near Fairchild AFB. The cost for thermal treatment would be substantially 
higher than Remtech's estimate if Remtech did not have the capacity to accept the material at some time 
in the future 

Although cost is not the only consideration, the proposed remedy has another benefit. The proposed 
remedy also maintains provisions for groundwater treatment. The proposed remedy is a comprehensive 
remedy that will address both TPH- and benzene- contaminated soils and groundwater in one integrated 
remedial action. 

45. Comment:The US. Air Force's contraaor failed to mention that the State Department of Ecology 
strongly endorses the use of regional thermal treatment facilities. This endorsement is due in large part to 
these facilities demonstrated effearveness-in treating petroleum contaminated soils while not causing a threat 
to human health of the environment. 

Response: Although the State Department of Ecology generally endorses the use of regional thermal 
treatment facilities, it must evaluate all hazardous waste sites on a case-by-case basis. After evaluating the 
advantages and disadvantages of the remedial altematives developed specifically for the Fire Training Area, 
the State Department of Ecology concurs with the US. Air Force's seleaed remedy of in-situ bioventing 
Also, CERCLA currently promotes and prefers the use of innovative treatment technologies during Superfund 
remediations 
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46. Comment: As stated by the U.S. Air Force's contractor, the effeaiveness of in-situ bioventing is suspect 
and can only be determined after considerable time and expense. 

Response: It is true that the effeaiveness of in-situ bioventing should be demonstrated on a pilot scale 
before implementation of a full-scale system. In-situ bioventing, although innovative, has shown to be very 
effeaive in remediating petroleum contamination in soils at a number of military bases as well as industrial 
facilities, and its use is becoming more widespread. Pilot-scale treatability studies for in-sttu bioventing are 
relatively inexpensive and require only a few months to implement. 
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•ite thexval txeataast should have been leee than i600/000« MOS haa done a great 
diaaerviee to vairehiid and the eurcouadiag ooeowmity by aUarepreaenting the 
eesta involTOd with this cleanup alternative, aad by doing ao, depriviag theai of 
tha unique epportonity to take advantage of eh* valuabl* reeoore* Aaartoeh'o 
taeility ropreseote. 

Although z tisv* net had auffieient tlee to review tbe entire propoeal in 
depth, it ia relstiv*ly eaay to point out several eajor defieieneiea in SOS's 
eoet analyoia for off-site theraal deeerption. The coat apreadaheet for eff-aite 
thermal traataent developed by sus contained mmaiy glaring errors. Xn partiealsr* 
•leoet every aaeumption aMde for the riro Traiaing Aree ie ineeeurate. 

rceSeet Tlae Preset SOS eatlaeted exeavatljon and backfilling of 13,000 eubio 
yard* and oft-eit* tcaoaportatien eC 9.SOO cubic yards et coBtaaioated aotl would 
take eijc aeaths to eceiplete. After reviewing the plaa docfants aad speslcing 
with Hiehele Poirier MeWeill of th* SPA, Z enderetand that the area to be 
•iccavated is already eleecly defined fro* previous engineeriag studieai navfiwn 
dapch of OHoevatioa ia t 1/3 feet, and} eleaaap aetivitto* at thia aite would not 
disrupt any Baee eperatiene. Pact aKperienee free aiailar pro^eeta at ralrehild 
Lndicaea that thia project anould be ooBpietod ia two to three weeka rather than 
the *i« •OAth* predioted by SOS. 

Z.abor • •guApeaati MOS did set clearly ahew how labor and aquipMnt coata for 
•Kcavatlen, baekfilling end covpactlon were generated. A eoneervative eatiaac* 
of «he ti*w required to eeaplete thia projaec ia on* aeeth. Bquipaent and Labor 
eoaea for this tine period ace givan below. Rental eeete were obtained fro* a 
leoal caae dealer. X.«ber rate* aaauaw operatora have «0 hour Btsnat training and 

• i i r r / W f Hi ii» A ^ I ' . ; r < . c « . \/.-A •/•/ /( H I J l m k - x " ) . I l l Ml I t .1 •.>•• / . I I I , •(, 
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iv* p r e v a i l i n g wage. 

I 
13tS crswil*r Siigavator 
S21 Proofc Bad Loader 

1103 SelC-Ptopelled Bollsr 

gs,ooo/a 

g6,100/a 

$3»aoo/iw 

onasoft 1 mmui mm « n o r m X 

Zioades opers to r (< 4 ey) 

Bseavator Operstor (< 3 ey) 

B o i l e r Operator 

S1T.22 • M.SO 

S17.63 * M.SO 

nv.sa ••• M.to 

Aaeuning all the equipamit and operators were required for eae aenth, equipaanf 
coata would be Sift,900 aad labor costa %fould be S10,SS4 - a total of S26>4S4. 
Thie c«maree to MOB'S eetimate of >1B1,90S. Whee edjeetwante are wade for 
eaj(*a, aniniatrative eoeta, profit, health and aafoty eenitering, eoneingowoy 
and •ngia*«ring. the figur** ar* s«l,5«4 aad 9379,901 r*sp*etiv*ly. 

ai To ay knewladge, in all other oi 
petroisua contsaonated soils wsr* excavated and transported dizeetly offHMiee, 
Pairehild has never required th*** typ** of deeocitaninstioe facilities. 

saekCilii Aeteeh ha* alwaya provided asitable backfill Material to rairohild 
frw« of charge aa part of off-eite thenMl treatawnt aervieee. Thie aeterial ia 
lo«d«d onto trueka deliveriag contaaiiaeted aoile to Beaiteoh'e (aollity. 
BackhaulIng thia naterial alao eliaiinatea additional truekiag eoaes. Thie waa 
mada very clear duriag mf previoue diaeoaaiona with Bandy Slder aad oerdoo 
Ruggaber of SOS. 

metaaieated Soil Trasapextsttieot Previous pcejeots hsve daaeostrated that truck 
round trip tisies fro* Psirehild to Bsoteoh range freai 30 to 4S Biautes. Ths 
waaningtoa State Oepertawst of transportation requiree an hourly rental coat for 
a truck and trstler of 172.10 per hour. Mus Bsed s figurs ovsr twice that la 
thair eoet aAelyeie* 

a Tseataeeti Baa^euh'e eatiaete to BOS for tursksy off •site thecael 
treataent (or projeota thia aise was $38 to fSO per toa. BOS was told that |40 
par ton abeuld be uaed a*- a not-te eaceed price. 

S bavw ewoloeed e eeaparative coot *pr**dah**t tor th* Pir* Training Area 
reflactiag ahe abev iafecaaaiee. Altheugb t ooly had one'day to review and 
obtain eoafiraatien of the diffexant eoeta, mf oetiaBt* ia atill over 70% 1*** 
than taat giv*n by ROB tor th* theraal treataent altsraativs ia the propoaad 
plan. Since 1 changed only the** itea* I could roadily confirm, Z have no doubt 
that the actual eo«t for thia altamativ* would b* vven 1**8 than this •atiaat*. 

In additiea to coat conaiderationa, there arw aany othar mAvmnHm^mm 
aaaeeiatad with off->eite theraal treataent that are diffieult to accurately 
value. When ccapared to the preferred alternative given (or the Plra Training 
Arwa (in>al«w tolevaatiAg), t.»ke wvalwation eriterla olearly Caver* tneraai 
traacaant it aa aeeurat* ooat **«iaa«e ia uaed. The followiag ia a liat of the 
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criteria and relevant eaoerpt* froa th* t*»t} 

1) OvMmil Prwa*ctiee of Baaaa Bealth/Baviro^wati -Altamativ** 4 and 8 
(tharail tr*ataant] would provlda «h* eawiaiM protection ot groundwater" 

a> Ooapliaaoe aith Sagulatiaaai Traataaut of centaainanta ander Altametivw* 
4 and S would ceaply with all required federal, atate, aed coenty regulatieae.' 

3) laeg Tara sufeetiveaeeei 'Altemstlvea 4 and 8 would provide the hlgb**t 
d*gr** of long'tera offeetivenees* 

«) sedaettea of xesleity* Mobility, aad Veleae auoegh sreataesti -only 
Mtesaativwa 4 aad S would peraMaaetly eeduee the tOkieity of eantaainated aoil 
through treat 

S) Sbor«««erB BfCeetlvaaeaat -Alt*meti.vea a aad 5 would provide pcoteetiee ia 
a ahert period ot tiae" 

S) laplaaeetabnityi •Alternative 4 would require a pilot aeale trestabtlity 
taet to datenaine treataoat effeetivenee* at eeeh eite." 

7) Oeat 

8) State Acooptaaeof MOS failed to aeBtieB that the State Pepsrtaent of 
atrongly enderaee the ua* of rogional th*raal tr*ata*nt faeiliti**. Thia 
andoraaiMat ia du* in larg* part to th*** facilities* daaoastratsd *ff*etlv 
in treating petroleua contaainoted *oil* whll* not cauaiag a threat to 
hoalth or the 

9) Ooaauait] 

Aa atatod by BOS, tbe ettectiven*** of iir-*itu bioveating is sospact, aad 
can only b« d*t*rain*d aCtor oonaiderable tia* and okpeaae. Xn at leeet the ceee 
of Che Plre Training Area, off-aita theraal treataent i* el*erly •up*rior in 
every reapect, including coat, when «ecurat* inferaation ia caaaidered. 

onca agein, thaak ye* for allowiag aa thia opportunity to nrwaanr oa tha 
propoaad cleanup plan. If you have eay queatiocte about tfaaee 
do not h*aitate to cell ae at (S09> sa4-0210. 

Sincerely, 

Keith O. Carpenter 
Pre*id*nt 

anole*ur*o r a* atat*d 

eei Tea sadley, PAPB 
Miehale poiri*r>MQS*ill, OSBPA 
Bill Rarria, wooC 
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1) OHIc* I n i t t 
t ) P t f k l t Uamumtttim foJlpMnt 
f ) BfMlpMrt nBa<Uatlai/»aefc4|lMlai 
I I I f ta n U l t i M 
f ) Itcurtty 
t ) BMaitaalMtl*! T i e t l f 

MIL tSMML 
I) l icawttM (13.000 qr> 

c r i un moMM. nekimir 
I ) aait iM 0*«MtMiaa M l 
» Swrail Trvatawt 

MtlWtTNN 
l> iKlcfUl ClM* 

a) M M * . Bwiad I 
t f t t k U l t 

a) ^ l a M , SftrMtf I Caeaet 
fj anaaatMloa 

isr rawM. 
a MffOM 4000 SilUn l a * 

t r d m a a B e f Utor CMt 
A M - S i n «f USor CMt 
•(•r ial S SI •# aaaHal Ceat 

irart a ifls af h* . C M I 

rtal I t r t t t CMt 

diraeu • m of Total t i roct Utor Coat 
«(1t • 10K af I k tU t l r M t teat W » traat.) 

Ul l t (0«rt 

S»U h * . Baiip- M t . eenp. 

Tout 
»lraet 
can Co—wm 

1 
} 

1 
1 
1 

1 

4S4 
11.M0 

S.SflO 
3,SO0 
9,S09 
9.$» 

57 

m 
t t n 
u 
m 
m 
m 
m 

M t 
rai 
cr 
CT 
a 
a 
RW 

i t 

i».a» 

MO.OO 
1C00.OO 
ffO.OB 

noo.oB 

73.10 
4S.O0 

JOOO.OO 

223.00 

10n«.00 tM0D.OO 

ISO vai 

SSO 
ISOO 

33178 

»150 
t l.IZS »•••• l i t e . 

MBO CM* 
tIjOOO 

MSB facarlty fwwa 8 • 
«i,sa> 

SBS4 ISBV iat,43« 

t3 t ,8n VMT BR* 
MSS,M» 

M.M 8.40 4.48 

rrao froa laatach 

14(8 479 xn 

1000 

13,242 

12,000 

«niss 1102 i w n icaoi t u n , n p 

12214 

ol lh 8 Mocy BMlctrfcit 8 U (a/* t 

t i l Plold Coot 

8 Iraac.) 

wmatocy a BB of total f t t i d CBOt (Wo troat.) 
plnNTlMC 8 M i of total f fa ld (aat (w/o troat.) 

riH. coat 

SSS4.29I 

•12,214 
i i , s» 

«S4.SS4 

041,N9 

t t i . iso 
>10.IS9 

•sss.m 

m 
•4 




